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PREFACE ^Rd^r: ^

In presenting this book to the profession, its authors(have been moved by two prime

considerations: first, the irnportance of collecting individual experience in order that de-

ductions and generalizations may follow, and, second, the dissemination of known facts

of vital importance in the treatment of the malignant diseases of the breast._)

However much we may deplore the fact that the essential cause of the neoplastic

diseases remains unknown, and our inability, in the absence of that knowledge, to prevent

such diseases, there are certain responsibilities arising from what we do know but do not

properly utilize. The critical examination of the results of any large series of cases

cannot but produce a profound impression and lead to the distressing realization of the

fact, that we, as a profession, are far from the scientific application of much of the knowl-

edge already at our disposal.

Were we properly alive to the situation as it exists to-day, a death from external cancer

would be the exception rather than the rule and it would be universally recognized and

admitted that to temporize with a suspicion of malignant disease is criminal.

Anyone acquainted with the excellent treatises of Velpeau, Cooper, John Rodman,
Birkett, Billroth, Bryant, Williams, Binaud and Braquehaye, Sheild, Handley, W. L.

Rodman and others will realize how much all later students of the subject owe to these

authors; a debt which we freely acknowledge.

The sections on pathology reflect the personal views of Dr. McFarland, and are based

upon the study of 575 cases, which are not the same as those from which the surgi-

cal statistics are compiled. The latter are derived from the German Hospital of Phila-

delphia, where approximately 1000 records of surgical breast cases were at our dis-

posal, though unfortunately many of them were too incomplete to permit utilization

in detail. W^e have, however, been able to keep a sufficient number of operative cases

under observation, to learn that we have estabhshed no high-water mark in the cure of

malignant disease of the breast; we cannot even lay claim to as great success as has been

claimed by some of our contemporaries.

Had it not been for the indefatigable labors of Dr. J. Leon Herman this book would

not now be existing. We desire, therefore, especially to acknowledge his part in the

work and our obhgations to him. We also wish very particularly to acknowledge our

indebtedness to Dr. Pfahler for his contribution upon "The Non-Operative Treatment

of Cancer," and to Dr. A. D. Whiting for the preparation of the index.

We likewise desire to express our thanks to many who have contributed to the value

of the book in ways that only the authors can thoroughly appreciate. We make special

acknowledgment of the courtesy and promptness of Dr. Halsted of Johns Hopkins
University and of Dr. J. Collins Warren of Harvard University, in responding to our

request for assistance in the preparation of the chapter on "The Operative Treatment
of Carcinoma, " a phase of our subject with which the names of these gentlemen must
ever be associated.

We must mention with praise the translation of many papers in foreign journals by
Miss A. M. Jastrow, and the numerous original drawings by Mr. Charles F. Bauer.
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THE BREAST

CHAPTER I

THE NORMAL BREAST

EVOLUTION

Embryology.—At an early period in the development of certain mammals, O.

Schultze (Sitzungsberichte der physic.-med. Gesellschaft zu Wiirzburg, 1892, p. 77)

discovered that a slight ectodermal ridge could be seen, passing along each side of the

body from the axillae to the groins. To these he gave the name " milch-leisten " or

milk-lines, because they mark the general location of the future mammary glands.

Such milk-lines have now been observed in the embryos of pigs, guinea-pigs, rabbits,

rats, cats, foxes, squirrels, moles, sheep, cattle, deer, bats, monkeys and other mammals.

What O. Schultze discovered for the lower mammals, Kallius and Brouha (Anatomischer

Anzeiger, 1905) Schmidt, Schmitt, Strahl, Hirshland, Elze and others have shown to be

true for human embryos as well. On the latter they can first been seen in 9-mm. embryos

and are quite distinct in 15-mm. embryos. When the embryos attain to a length of

Fig. I.—A series of pig embryos, showing the "milk line" in a, the interrupted line and appearance of

the future nipples in b, and their further development in c, d and e.

26-60 mm. the lines cease to exist as such, but become broken up into a series of points,

each forming a minute elevation through accumulation of the ectodermal cells. These

constitute the "burgeons primordeaux" or "anlagen" of future mammary glands.

Their number in the embryo bears no definite relation to the number of mammary glands

that will finally appear in the adult animal, except that there can never be more mam-
mary glands than there are primitive "anlagen." Unless we except certain marsupial

mammals (Didelphys) and insectivorous mammals, the number of "burgeons primor-

deaux" is always in excess of the number of mammary glands normal to the species.

Thus Schickele (Zeitschrift fiir Morph. u. Anthrop., Vol. I) found that the embryo

guinea-pig exhibited 10 of the primitive "anlagen," though the adult is provided with

only two mammary glands, and H. Schmidt (Anatomischer Anzeiger, 1896, XI, No. 23)

found that such primitive "anlagen" appeared in varying numbers upon the thorax

and abdomen of human embryos, although human beings normally have but two

mammary glands. The explanation of this numerical variation is to be found in the
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Fig. 2.—Transverse
mammary "anlage" of

(Bonnet.)

section through the

a I cm. pig embryo.

suppression of the superfluous "anlagen" as the further embryonal development of

the animal takes place. If the development takes place normally, the animal develops

the number of mammae normal to its kind. If the suppression of the "anlagen" be

excessive there may be no mammary glands—Amastia—a very rare anomaly, q.v.;

if it fail, there may be too many, and a more frequent anomaly—Polymastia, q.v.—
results.

The final number of mammary glands bears a close correspondence with the number

of young usual to the species. Animals with many young have many mammae; those

with one or two, few. Human beings have
^'"^ ^'"'^ but two mammary glands, the smallest

number known.

Langer (Denkschrift der k. Akad. der

Wissenschaft, etc., Wien, 1852) found the

center of each collection of ectodermal cells

constituting the primitive "anlage," marked

by a depression that marked the position

of the future nipple. There seems to be

no actual development of the gland until

the fourth month in human embryos, when

the hair follicles begin to form, and at the same time the ectoderm, now differentiated,

begins to send down, into the mammary area, long exaggerations of the epithelial pegs

of the rete mucosum. This downward growth of the epiderm consists of solid cylinders,

and occurs in the area that is later to become the areola. The central cylinders are

large and rapidly grow broader and longer to form the milk ducts from which the

mammary parenchyma is to form; the peripheral cylinders are much more slender and

shorter, and lay the foundations of the glands of Montgomery, which many writers

look upon as rudimentary mam-
mary lobules.

As the parenchyma is thus

forming in the cutis, unstriped

muscular tissue appears in small

quantity about the primary de-

pression, and being for the most

part circularly arranged, is soon

followed by a circular contrac-

tion that causes the central part

of the mammary area to project

slightly beyond the general sur-

face. Thus the foundation of

the future nipple is laid. In cases

in which no muscular tissue develops, or in which its contraction fails at the proper

moment, no nipple is formed and Athelia or a nippleless mamma results—a condition

normal to the mammas of certain of the prototheria or lowest mammals.

The office of this muscular tissue is unimportant in the human breast except in

assisting in its perfect development. It no doubt aids in the erection of the perfected

structure when in adult life it is called into functional activity, but beyond this is of

little, if any, importance. In some of the lower mammals, it is, however, indispensable

either for closing the orifices of the nipples so that no milk is lost as in the cetacea, or for

Fig. 3.- -Transverse section through the mammary '

of a 1.5 cm. pig embryo. (Bonnet.)
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forcing the milk in jets into the mouths of very rudimentary young mammals as in such

marsupials as kangaroos.

At the time of birth, the human breast consists of a slightly depressed rounded area

over each pectoral region, in the center of which is a tiny rounded node of insignificant

size and elevation. When examined microscopically it is found that the epithelium of

the surface descends through the little nipple in the form of slender cylinders which

spread out in tht cutis and usually are dichotomo.usly divided at the ends which are

expanded and rounded. The epithelial cylinders are solidly composed of cells, the lower

layers of which are of cylindrical shape

'*»•"}'%''> ','/ "'
',,

'-* t* A '',

Fig
mary
(Bonnet.)

Transverse section through the mam-
of a i6 cm. human embryo.

and not enclosed by any definable base-

ment membrane. The nipple is com-

posed of fibrillar tissue, blood-vessels,

lymphatics, and muscular tissue surround-

ing the epithelial cylinders.

Development—^Infancy.—A few days

after birth the mammary glands of both

male and female infants show signs of

internal activity. They swell to a vary-

ing extent, become slightly reddened, are

tender to the touch, and when pressed,

permit a small quantity of milky fluid

to escape. This condition is almost invariable, though it is commonly so slight as

to be overlooked. In 25 infants that the writer studied, haphazard, it was found in

every one. Sometimes it is so marked as to attract attention and require treatment

in the form of sedative applications. Sometimes it is attended by complicating in-

fection that may go on to suppuration. Probably the name commonly applied to

the condition—Mastitis neonatorum—is the result of the erroneous supposition that

it is not a normal, but a morbid process occasioned by infection, and the opinion of

many is probably expressed by

Handley who describes it as the

"first onslaught of bacteria

upon the aseptic babe."

There is no evidence that

•the infantile secretory activity

depends upon infection, though

it undoubtedly predisposes to

it. The name Mastitis neona-

torum should be restricted to

the rare cases in which actual,

demonstrable, pyogenic infec-
tion takes place, and constitutes a definite clinical entity comparable to pyogenic mas-
titis in the lactatmg adult. It is in that connection that we propose to discuss it in our
chapter upon the Infectious Diseases of the Breast (q.v.).

In keeping with modern views concerning the internal secretions, it seems more
correct to regard the secretory changes in the breasts of the new-born as normal and
physiological effects of autocthonous internal secretions newly generated and for which
no equilibrium has yet been estabhshed. A few physiologists, while in thorough con-
cord with this doctrine of internal secretions as the chief factor concerned in this in-

FiG. 5.—Transverse section of the mammary "anlage" of a 6 5
cm. pig embryo. (Bonnet.)
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faatile activity, look for them outside of the body of the infant itself. Thus Halban

(Zeitschrift fur Geburtshulfe und Gynakologie, 1904, 53) supposes that it is the same

hormone in the blood of mother and child that stimulates the glands of each and Knopf-

elmacher (Archiv fiir Gynakologie, 1903 and 1906) supports the same view.

Consistent with this doctrine is the fact that it is not sero-pus that escapes when the

glands are pressed, but colostrum, or in some cases true milk. There may even be a

considerable quantity of milk secreted in such cases. Thus, Darby (Dublin Medical

Press, 1850, p. 246) saw a child eight days old whose breasts were so full of milk that

the mother had to express it several times a day. Gibb (Lancet, 1859, II, 187) describes

a similar case.

Variot (Bull, et mem. de la Societe med. des Hop. de Paris, 1890, 3. s. VII, 697)

made a careful study of this subject and by the examination of a large number of infants

found that the secretion generally begins between the eighth and fifteenth day, and

continues longer than the "few days" commonly said, for out of 32 children between

the ages of six and nine months that he examined, all but six showed the presence of

milk in the breasts. Instead of the usual teaching that care should be taken not to

disturb the breasts at this

time, Variot believes that

mammary abscesses in the

new-born might be avoided if

care were taken to empty the
roma

^^gg^gj-g (Juj-ing the first few

days of the secretion.

After this period of in-

fantile activity has subsided.

Fig. 6.—Vertical section o£ the "anlage" of the mammary gland the breasts are a little larger
of a human foetus of 25 cm. (Nagel.)

, , , ,

than before, and are com-

monly changed in their minute structure, for when sections are examined with the

microscope it is found that the parenchyma no longer consists of solid cylinders of

epithelial cells, but of hollow tubes with caecal expanded terminations, and that instead

of single dichotomous branchings, there are now several, so that the quantity of paren-

chyma has materially increased.

From the first year to the advent of puberty the changes in the breasts are slight

and unimportant and consist chiefly in an added number and complexity of the tubules

which become more numerous in the breasts of girls than in those of boys.

Development—^Puberty.—With the advent of puberty come developmental changes

in the breasts of both sexes. These are comparatively unimportant in boys but are

striking in girls. The changes are again to be referred to the occurrence of internal

secretions, as will be pointed out below.

The activities of the male breasts have been studied by Luschka ("Die Anatomie

der mannlichen Brustdriise, " Archiv f. Anatomie, 1852) who found that at and sub-

sequent to puberty the male breasts continued to consist of tubules or ducts with

cylindrical epithelium terminating in vesicles with a more flattened epithelium. There

were no acini. Th. Kolliker (Beitrage zur Kenntniss der Brustdriise," Verhandl. der

med. Gesellschaft zu Wiirzburg, N. F., Bd. XIV), found that up to the time of puberty

it was not possible to differentiate microscopically between the male and female glands.

At the time of birth the glandular parenchyma was, at most, only 2 cm. broad and i

cm. thick and composed of 15-20 glandular ducts with one end opening upon the nipple
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and the other terminating in a flask-like expansion. The more deeply placed tubules

divided dichotomously. In boys the tubules showed more or less distinct ectasia, with

desquamation of some of the epithelium, which was in a single layer, cylindrical in form

and upon a structureless basement membrane. The ectasia followed the infantile

activity. Up to the tenth year there was no important change except that the ectasia

of the first year was gradually lost through the compressing effect of fatty tissue de-

posited in and about the tubules. From the tenth to the twentieth years the gland

did not progress. In the best developed male mammje there might be a few groups of

terminal vesicles but there were no true acini. The perfection of the gland seemed to

be reached between the twentieth and thirtieth year when as many as lo vesicles were

sometimes found forming a group. They were always at the ends of tubules, and were

lined by a tall epithelium. After the thirtieth year the male gland seemed to regress.

The terminal vesicles disappeared from the tubules, the tubules in the deeper parts of

the gland atrophied almost to disappearance, while the ducts in the nipple dilated.

In marked contrast with these scarcely perceptible changes in the male gland the

female gland underwent a remarkable development at puberty. The activity of growth

usually began about the tenth year, but was at first so gradual as to escape observation.

Later, about the fourteenth and sixteenth years the}' progressed rapidly; then again

there was slow progress until about the eighteenth year when the gland became mature.

Race, climate, heredity, bodily condition, temperament and habit all had modifying

influences in accelerating or retarding the development of the mammary glands, so

that it was as difiicult to fix the periods of development of the mammas as of other

phenomena of puberty.

The microscopic changes coincide with external morphological changes in the ap-

pearance of the breasts. These have been followed with much care by C. H. Stratz

(Der Korper des Kindes, etc., Stuttgart, 1903).

According to this author the first developmental changes consist in division and

extension of the glandular parenchyma beneath and beyond the areola, and a deposition

of adipose tissue between the forming lobules of glandular tissue. The external visible

result is a bluntly conical elevation of the areola and nearby mammary area, which

he describes as the "Knospen-brust" or budding breast. As time goes on the gradual

growth and extension of the mammary parenchyma with a simultaneous increase in the

adipose tissue, causes the growing gland to increase in diameter and elevation until its

maximum size is attained and a hemispherical shape assumed. It is,- however, still

surmounted by the small cone of the areola and nipple, which may persist for a long

time. Finally, the development of a firm union between the overlying skin and milk

ducts, the perfection of the areolar and muscular tissue of the nipple, and the final con-

traction of these tissues cause the disappearance of the conical apical area, and the per-

fected nipple and areola appear.

During the period of adolescence secretory activities may appear in the developing

breasts of both sexes. Like the infantile secretory activity, it has been misunderstood,

and has been mistaken for inflammation, hence it is commonly known as Mastitis

adolescentiiim, or, when affecting boys. Mastitis adolescentium virilis, or as Albers (Cor-

respondenzbl. der rheinsch. und westfalisch. Aerzte, 1843, No. 13), who first described

it, called it "Mastitis pubescentiiim virilis." The breasts swell, become sensitive to

contact with the clothing and upon pressure, yield a milky fluid. In well-marked

cases the breasts of boys temporarily develop the size and appearance of those of

girls of similar age. In girls in whom the enlargement of the breasts is expected it at-
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tracts no solicitation, unless there is pain, and the presence of secretion is frequently

overlooked.

The causes of both the anatomicaland physiological excitations are no doubt identical,

and referable to hormones or internal secretions produced at the time of puberty to

regulate the anatomical and physiological activities incidental to that period. When
these secretions are deficient, the development of the reproductive organs may be re-

tarded or may fail; if the supply be normal, the progress of events is normal; if excessive,

the development and activities of the organs may be premature or excessive.

The Breast in Maturity.—Morphology.—The mature male breast is rudimentary.

It consists of an areola, the diameter of which is rarely more than 2 cm., in the center

of which there is a tiny nipple like a minute hemisphere, with feeble erectile powers.

Beneath the areola, and scarcely extending beyond the confines it represents is a gland

of such inconsiderable size as to cause little if any elevation, so embedded in the super-

ficial fascia as to elude palpation. It is, however, an error to speak only of nipples,

when referring to the mammary glands of men, for glands are there, and in them are

latent potentialities that sometimes lead to unexpected activities as will be pointed out

below.

The female virginal Caucasian breast is almost hemispherical in shape, the perfect

symmetry of the hemisphere being destroyed by a slight increase in the length of the

radii extending toward the axillae. The size of the breast varies according to he-

reditary, familial and individual peculiarities, both in diameter and elevation. It is

surmounted by a pigmented center of wrinjiled, slightly warty skin, with a thin and

shghtly shining quality, the areola, in the middle of which a rounded, warty nipple is

situated.

The exact position of the breasts, is subject to slight variations. The nipples in

virginal non-pendulous breasts are usually in the fifth costal interspace upon the anterior

thoracic wall, but the breasts may be so situated that the nipples may be above or

below this point.

The configuration of the female breast has been studied with considerable care "by

H. H. Ploss (Das Weib in der Natur und Volkerkunde, Leipzig, 8th Ed., 1904-05)

who finds that there are certain definite types, some of which are racial, some familial

and some individual. His classification is as follows:

I. According to size, mammary glands may be The areols upon different breasts are also sub-

described as: Ject to variations:

1. Luxurious or voluptuous I. According to the diameter;

2. Full I. Narrow

3. Medium 2. Medium

4. Small 3. Broad

II. According to density: 4. Enormous.

1. Prominent • - II. According to form:

2. Sinking i. Disk-shaped

3. Pendulous 2. Saucer-shaped

III. According to form: 3. Hemispherical

1. Saucer-shaped 4. Globular.

2. Hemispherical

3. Conical

4. Goat-udder-like.
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The nipples also vary and may be described: II. According to shape:

I. According to size: i. Flattened

1. Hollow or inverted 2. Button-shaped

2. Absent 3. Short cylindrical

3. Small " 4. Hemispherical

4. Medium 5. Peg-like

5. Large 6. Digital.

In the lowest races the breasts are commonly acuteh' conical
—"goat-udder-like"

or bluntly conical, large, heavy and pendulous. In the higher races the hemispherical

type is looked upon as the most perfect. The largest and most pendulous normal breasts

are to be found among the African negroes, the most striking among the Hottentots, who

are said not infrequently to carry their infants on the back, nursing them by passing

the large pendulous breasts over the shoulders.

Normal breasts are not always uniform in volume or position, the left commonly

being the larger and having the lower position. This difference not often observed

among Caucasians is often strikingly conspicuous among the lower races. Care must

be taken, however, not to confuse inequalities of size and position appearing after the

infant has emptied one breast with real inequalities of permanent character.

Among the lower races the variations in areola and nipple are of much more frequent

occurrence than among Caucasians. Thus, the retention of the "Knospe" or little

cone upon the virginal breast resulting from incomplete development of the nipple and

areola, and the consequent appearance called the "Knosper\-brust" or budding breast,

may persist long in the lower races—even after the first lactation, at times.

The appearance of mammary glands of inferior types, goat-udder-breasts and conical

breasts, upon Caucasians, may be looked upon as evidences of "reversion" or "atavism."

The same may be said of undue persistence of the "Knospen-brust."

The mammary glands are included among the cutaneous glands, and were formerly

looked upon as enlarged and specialized sebaceous glands. This idea has now been

abandoned by the best embryologists and histologists who follow Benda, (Histolo-

gischer Handatlas, 1895) in regarding them as the analogues of the sweat glands, a view

that is supported not only by their histological structure, but also by their method

of functionating. The sebaceous glands are holokrine glands, i.e., glands whose cells are

completely destroyed in the process of secretion, while the sweat and mammary glands,

are merokrine glands, whose secretory cells are not so destroyed, von Saar (Ergebnisse

d. Chirurgie u. Orthopadie, 1910, 411) points out that the mammary glands stand at

one extreme of a series of dermal glands beginning with the tiny coil or sweat glands,

including the Moll perineal and auditory meatus glands, the great sweat glands of the

axilla and ending with the mammary glands.

In the mammary glands the lobules nearest the nipple closely resemble exaggerated

coil glands, von Saar observed great similarity between the sweat glands and the

structures seen in certain adenomas of the mamma, Creighton has written an entire book,

"Cancers and Other Tumors of the Breast," London, 1902, for the purpose of proving the

existence of aberrant sweat glands in the mamma and their importance as the starting-

point of certain mammary tumors and Krompecher (Verhandl. d. deutsch. path. Gesell-

schaft, Jena, i9i3,XVI,365)has shown the presence of sweat-gland cysts in the mamma,
by means of modern histological methods, in a most convincing fashion. There is a

strong homology between sweat glands and the mammary glands of the Prototheria or

lowest mammals, whose secretion is serous rather than milky, and there is a considerable
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homology between the mammary glands of the higher animals and the axillary sweat

glands of man that not infrequently give off a milky-appearing secretion.

The Nipple.—The normal nipple of the Caucasian breast forms a hemispherical emi-

nence in the center of the areola, upon the center of the breast. It is covered with a modi-

fied integument that gives it a wrinkled or even warty appearance. It is not actually

hemispherical, but when examined closely, and especially when mechanically stimulated

so as to become "erected" and prominent, is found to be cylindrical and truncated so

as to be flattened on the top. It is pinkish or brownish in color, the quantity of pigment

varying according to the complexion of the individual.

When examined microscopically the nipple is found to consist of a rather dense

areolar tissue without adipose deposits and with considerable unstriped muscular tissue

that extends beneath the areola, and consists of bundles of cells so arranged that about

one-half is perpendicular to the surface, while the other half is circularly disposed about

the deeper structures. There are a few blood-vessels, lymphatics and nerves. The

"erection" of the nipple has no association with the vascular supply as in cavernous

tissues, but depends entirely upon the contraction of the muscular tissue at its base.

The most striking structures in the nipples are the ducts of the mammary lobes,

each of which passes vertically through it from the glandular tissue below.

The Areola.—The nipple is surrounded by the areola. This is a more or less well-

marked zone of skin of a shining, wrinkled and slightly warty appearance, containing a

quantity of pigment varying according to the complexion of the individual. In blondes

it may be scarcely noticeable; in very dark brunettes it may be very dark colored.

Virginity and pregnancy modify the breadth and darkness of the areola, as will be

explained below.

The warty appearance depends upon the presence of the Glands of Montgomery,

to which reference has already been made, whose ducts open upon the surface of the

areola itself. They are racemose glands and are variously regarded as enlarged and

specialized' sebaceous glands and as accessory mammary glands by different authors.

One of the first signs of mammary activity in pregnancy is the appearance of a greasy

secretion from these glands and an altered appearance of the areola. The skin of the

areola also contains a few hair follicles, ordinary sebaceous glands and a few coil or

sweat glands.

The Gland.—A dissection of the breast is difficult because of the close blending of the

lobes, the quantity of adipose tissue, and the density of the connective tissue of which it

consists. It is composed of a varying number of (12-20) lobes, of irregular, pyramidal

shape, the apex of each corresponding to the nipple where the major duct of each lobe

opens, the base flattened to a fringe, corresponding to the circumference of the breast.

The lobes, therefore, all radiate from a common center, but are more or less blended by

the extension of the minute structures of each into the borders of its neighbors, so that it

is not possible to completely separate them. The glandular tissue of each lobe consists

of a system of branching and ramifying, dendritic tubules varying greatly in quantity

in different individuals. Between the glandular elements are fibrillar connective and

adipose tissues in varying proportions and quantities.

Remembering that considerable variations are possible in the absolute and relative

quantities of the glandular tissue, of the adipose tissue and of the areolar tissue, it is

easy to understand that the microscopic appearances presented by sections of breast

tissue, wiU vary as greatly as the gross appearances of the breasts from which the

sections have been made.
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Histology.—A scientific study of the minute anatomy and histology of the breast

that is to form the basis of pathological studies and comparisons should take cognizance

of the age of the patient, the sexual condition of the patient, whether menstruating,

pregnant, lactating, recovering from lactation, climacteric, senile, or suffering from

ovarian or uterine disease, for each produces some modification in the breast which

should be considered normal to the time of life or condition of the patient.

Few studies of this nature have been made as the necessary material is difficult to

obtain. The best work of the kind that we have been able to find is by F. Berka, "Die

Brustdriise verschiedener Altersstufen und wahrend der Schwangerschaft" (Frankfurter

Zeitschrift fiir Pathologic, 1911, VIII, 203).

The Parenchyma.—Should we select for study the shapely mammary gland of a young

but sexually mature virgin, we would find each lobe of the glandular parenchyma be-

Acini of gland

^H ' I - Adipose loculus

Gland loculus

Fig. 7.—The female mamma during lactation. (After Luschka.)

ginning—or rather ending, but for purposes of description the order will be reversed

—

in the orifice of a duct upon the flattened surface of the nipple. These openings are

normally collapsed as are the ducts below, and cannot be found by external inspection.

The squamous epithelium of the epiderm of the nipple is continued in a stratified layer,

into the glandular duct below, to a varying depth, and sometimes, if not commonly,

to spindle-shaped expansions beginning just at the base of the nipple, and known as

the ampullcB or tubuli lactiferi or tubuli galactophori. These correspond to the milk sinuses

of the udders of cattle and serve to collect the milk, and it is from them that tiny streams

of milk are sometimes momentarily ejected by the contraction of the muscular tissue

at the moment a nursing mother is ready to apply the child to the breast. Their size is

small and their capacity not great in human beings. The squamous stratified epithe-

lium descending to the ampulla, gives place to a single layer of columnar epithelial cells

regularly and beautifully arranged upon a structureless basement membrane, the nuclei

of the ceUs commonly alternating so that one is near the base, the next near the top of

the cell. In the virginal breast or any other long inactive breast the ducts are empty and

more or less collapsed. Descending but a short distance from the ampulla, the duct
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begins to give off branches of narrow diameter and varying length which pass to tiny

lobules of glandular tissue packed in between converging ducts and dense bands of fascia.

Further away the branches become rnore and more numerous until ramifying and den-

dritic ducts, some short, some long, some straight, some curved and some tortuous,

end the series.

Each of the ductules terminates in a lobule that may in a general way be said to

have an "alveolar" structure. By the use of this term we escape a dilemma caused by

the fact that all of the lobules have not identical structure, but vary as shall hereafter be

shown.

The alveoli are the expanded, flask-shaped terminations of the arborescent ductules,

grouped together in somewhat compact aggregation.

The chief difference in the histology of the adult male and female breast is found in

the absence in the former and presence in the latter of this alveolar structure. In boys

at puberty it has already been shown that there is a brief period of disturbance, following

which developmental changes in the breast cease. The male breast, if examined at or

subsequent to this time, is found to show no other glandular structure than a series of

good-sized ducts with few branchings, widely separated from one another in the matricial

fascia and terminating in irregular extremities without cjecal expansion.

The female breast presents much the same appearance until the advent of puberty

causes the ducts to grow and branch as has been described until a great collection of

minute tubules—each with a caecal, bulbous end—is formed. The finest of these tubules

constitute the alveolar structure of the virginal breast.

The columnar epithelium lining the larger ducts gradually becomes less columnar

and more cuboidal as the ducts are descended, until when the terminations are reached

it is distinctly cuboidal. The terminations are commonly more or less bulbous at

the extremities, and the cells are crowded so that many of them appear to be entirely

filled with cells and devoid of any lumen. It is not improbable that some of them being

unusually active during the period of adolescent activity, progress somewhat further

toward secretory perfection, for it is not uncommon to find many or even all of the alveoli

in lobules of virginal breasts possessed of a lumen. The farther the point of observation

is removed from the bulbous terminal expansion, the more likely the ductule is to be lu-

menated. When an open alveolus is carefully examined in transverse section, it is found

that there is a single layer of cuboidal epithelium, beneath which there is another

layer of cells, commonly spoken of as the "basket cells."

These were looked upon by Benda, von Saar and Krompecher as unstriated muscle

cells having a longitudinal direction, and thought to be the homologues of the unstriated

muscle cells of the coil or sweat glands which serve as the prototype of the lobe of the

mammary gland. Many histologists adhere to this view of the "basket cells," though

others regard them as cells of the connective tissue. In the virginal and inactive states

neither of these cells possesses much cytoplasm.

The Intra-lobular or Peri-dudal Tissue.—Each duct is surrounded by a very narrow

zone of connective tissue of loose cellular character, the intra-lobular stroma of connect-

ive tissue, or "peri-ductal tissue." As the ducts are descended, the peri-ductal tissue

increases. In the lobules it shows to best advantage, the collection of ductules being

both individually and collectively surrounded by it, so that a more or less rounded body

—

the lobule—is formed. The peri-ductal tissue is fibro-elastic, loose, rich in cells and blood-

vessels, never contains any fat cells, and serves as a support for the parenchyma, the

capillary blood-vessels and the lymphatics. Its loose, soft and elastic character, also
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affords an opportunity for the glandular tissue to increase. The peri-ductal tissue con-

tains fibers of collagen, fibroglia and elastica, the elastic fibers running longitudinally

for the most part. It stains metachromatically and contains a varying number of

fibroblasts, lymphocytes and plasma cells.

The disposition, size and number of lobules differ greatly in different breasts and

seem to bear no relation to their size or external appearance. Many large breasts are

composed largely of adipose and fibrillar tissue with little of the parenchyma, as the

lobular mammary structure is called. Other breasts of a very similar appearance

contain great numbers of large lobules. Some of the lobules occur high up among the

ducts; the great mass of them occupy the corpus mammee or general substance of the

breast; many spread out beyond the visible confines of the base of the breast as an

irregular fringe.' Sometimes an occasional duct grows much longer than its fellows

so that an outlying lobule may be actually apart from the breast proper. It is toward

the axilla that the lobular extensions and aberrant lobules are apt to extend the great-

est distance, and it is doubtless on this account that the axillary diameter of most

breasts is greatest. In this direction they extend under the edge of the pectoralis

major muscle, and constitute what has been called by Spence the "tail" of the mamma.
The matrix or stroma of the breast is that part of its substance which holds the

parenchyma or glandular tissue together. It consists of fascia or dense areolar tissue

connecting the superficial and deep fasciae and contains varying proportions of adipose

tissue. It is of importance, and in estimating its variations in health and disease, care

should be taken in removing the fragment of breast tissue for microscopic study, to

determine in what degree it is representative of the whole, so that no erroneous deductions

as to excess are made. There is reason to believe that great differences in the density,

elasticity and adiposity of this tissue obtain among normal breasts.

The virginal breast cannot be regarded as quiescent. At each catamenial period

it is the probable recipient of some hormone or internal secretion by which it is in-

fluenced. In most cases the influence is so mild as to pass unnoticed, in other cases

tenseness, tenderness, and an increase in the activity of the glands of Montgomery are

observed. In rare cases milk is secreted in each monthly period.

Gravidity acts as an extraordinary stimulus to the breast, and conception is followed

by such rapid changes as to make the breasts among the first organs to be examined

when its occurrence is suspected.

It is improbable that any observer has been afforded an opportunity to determine

the quantity of parenchyma in the virginal breast and subsequently to determine the

quantity in the same breast during pregnancy, in order to demonstrate that the popular

view of increase of the parenchyma is correct. It would be a rare opportunity indeed.

But anyone accustomed to examine inactive breasts and lactating breasts, will find it

difficult to convince himself that considerable increase has not taken place. It is not

certain, though by no means impossible, that new lobules can be formed, but it is certain

that in each already existing lobule further growth takes place in the form of many
small pocket-like extensions from the tips and sides of the alveoli or ductules, thus

originating the true glandular acini. By these means every lobule becomes increased

to several times its virginal volume and this increase together with the possible formation

of new lobules by extensions from the ducts, causes the breast to become tense and in-

creased in size. During a large part of the period of gestation the glandular or paren-

chymatous tissue continues to develop, while the adipose tissue, pressed upon, slowly

disappears by atrophy until the entire mamma is sometimes composed of the glandular
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tissue. The varying ability of women to provide enough milk to nourish their children

may depend primarily upon the original quantity of lobular parenchymatous tissue in

the breast, secondarily upon the ability of new lobular tissue to form in the breast, and

lastly upon the adequacy of the stimulation to secretion which comes later.

As the result of these proliferative changes, the active breast of pregnancy and the

still more active breast of lactation, present quite different gross and microscopic ap-

pearance from the virginal breast. To be certain of the import of the early changes,

however, one should know something of the normal condition of the breasts of the

particular case. In general it may be said that with the beginning of pregnancy there

is a considerable enlargement of the mammae which stand out more prominently from

the chest, and later because of their increased weight begin to sink more and more.

The superficial veins which are scarcely seen beneath the skin of the inactive breast

now increase in size and become distinctly visible. The areola widens and its pigment

increases, sometimes to a surprising extent—becoming a source of embarrassing dis-

figurement in some cases. The skin of the areola is also apt to have a slightly greasy

quality, and the enlarged glands of Montgomery which appeared as tiny eminences in

the virginal breast, may stand out as large

as BB shot. The nipples vary, but in

general they appear more prominent than

normal.

Upon microscopic examination it is

found that the adipose tissue has largely

disappeared, and that the lobules -are

numerous, large and transformed in ap-

pearance through the development of dis-

tinct acini of true secreting type. The

acini are more or less widely dilated, as

are also the ductules, and are filled with a

slightly albuminous fluid containing few

or many cells crowded with small and

large globules of fat. The acini are lined

by a single layer of epithelial cells, whose cytoplasm greatly exceeds in volume that

of the cells of the inactive breast. They contain a single nucleus—sometimes two.

In the actively developing tissue occasional mitotic figures can be found. Beneath

the cells the membrana propria can with difficulty be made out and many histol-

ogists assert that it disappears.

Considerable difference obtains between the appearances presented by different

lobules. Some are scarcely changed from the inactive state, others are actually produc-

ing milk. It is very probable that in this microscopic appearance we find one of the

sources of variation in the volume of the milk secretion. If the stimulus to secretory

activity experienced by the breast is not uniformly distributed among its lobules, some

remain inactive and less secretion will result than in uniform stimulation.

Physiology.-—The exact mode of secretion is differently interpreted by different

authors. The contents of the acini and ducts described above as consisting of clear

fluid with a few fatty granules and cells filled with large and small fatty granules is

not true milk. It can be expressed from the nipple in small amounts, by manipula-

tion, and presents a thin, watery appearance, the microscope showing the same mor-

phological composition as the contents of ^the acini and ducts. It is known as colostrum.

Fig. 8.—Microscopic drawing of mammary
tissue during milk secretion. (Bumm.)
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Actual secretion of milk does not begin until two or three days after parturition,

when some sudden stimulation upon the perfected glandular structure causes a copious

formation of fluid rich in proteins, sugars and fats. The sources of the proteins and

sugars cannot be determined by morphological studies but the origin of the fat com-

ponent may readily be observed in appropriate material. All observers agree that the

fat appears in molecular form in the central half of the secretory cells from which it

enters the fluid in the lumen. More or less controversy still surrounds the question

of the effect of the fat production upon the cells. According to the older writers, the

formation of the fat was at the expense of the cell, the inner half of the cytoplasm of

which was destroyed and shed at the time the fatty molecules were liberated, to be

renewed by subsequent growth from the undisturbed remainder. Some cells were

supposed to be entirely destroyed in the process, but to be replaced by mitosis and

multiplication of the remaining cells. Later writers reject the idea of partial or total

cell destruction, and believe that the molecular fat collected in the cells is liberated

without destruction of the cytoplasm. This latter view is more in accord with secretory

activities as seen in other glands.

To account for the development of the mammary glands and the activities that

take place at birth, puberty, pregnancy and lactation, and the final changes yet to be

described as coinciding with the climacteric, is a difficult matter for the physiologist.

Many factors must be considered, the most important of which are without doubt

hormones or internal secretions. Whether some one internal secretion regulates all

of the activities of the glands or not, is, at present, problematical. The conditions are

so complex that we are prone to believe that many different internal secretions engage

in the process either directly or indirectly.

Thus, for example, after the period of infantile activity is passed, we find a few

cases (see Infantile Hypertrophy) in which the breast proceeds to enlarge as though

to prepare for immediate functional activity, and in two or three years has attained its

full size and development, though the subject of the development is but a little girl in

mgst respects. In these cases, and sometimes independently of antecedent growth of

the kind described, the gland is stimulated to functionate at a very early age. Such was
the case in the little girl reported by Chaussier (Murat et Patissier, article "Mamelle"

in the Dictionaire des Sciences Medicale, Paris, XXX, 386) who being placed in charge

of an infant and becoming wearied of its cries, applied it to her breast to hush it. The
local and emotional stimuli quickly aroused the gland to activity and milk appeared

in the enlarged gland increasing daily as the demands upon it increased. Several such

cases occur in the literature.

Taking children of more advanced years, apparently normal and approaching the

period of adolescence, we find that sometimes the mammae do not develop as they should

in girls, but maintain the infantile type. This condition usually occurs in association

with defective development of the reproductive organs, and immediately suggests a

sympathetic correlation between the reproductive and mammary organs, and tends to

refer the development of the mammae to substances—internal secretions—originating

in the reproductive organs. This is supported by the fact that when the glands develop

precociously in little girls, there is antecedent or accompanying development and
activity of the sexual organs.

Experimental evidence also favors this view, for when the ovaries are removed
before puberty sexual development does not occur and the mammas fail to develop..

In cretinism with infantilism there may be neither development of the reproductive
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organs nor of the mammae, so that the failure of mammary development may be indirect

and referred to the failure of the ovarian development, which in turn may be referred to

failure of the thyroid secretion. In Frohlich's syndrome known as "dystrophia adi-

posogenitalis " with the conditions to which Lorain gave the term "obese sexual in-

fantilism" there is failure of genital development together with failure of mammary
development, referable less to the thyroid than to the pituitary gland. Here we seem

to have a still more round-about disturbance, in which the failure of the pituitary secre-

tion is followed by the failure of the thyroid secretion, which then leads to sexual

imperfection and finally to failure of the mammary development.

In a few women mammary activities coincide with the periods of menstruation and

vary from a slight swelling and tenderness to actual and considerable lactation at

each period. In these cases it seems as though the disturbance which takes place at

the period of menstruation is in some way the source of the mammary activity. . This

is not the result of menstruation, in all probabihty, but of ovulation, for Bouin and Ancel

(Compt. rendu de la Societe de Biologie de Paris, 1908, et seq.) have shown that the

ovarian corpus luteum is the source of a hormone that activates the mammas whether

gestation occurs or not. In 191 2 the same investigators found that the myornelrial

gland, a structure found in the uterine wall of the pregnant rabbit, between the stroma
' and the muscular fibers of the uterus, produces a hormone that further develops the

activity of the mammary glands.

Hammond and Marshall (Proc. Royal Society of London, 1914, LXXXVII, B. 422)

have shown that mammary hypertrophy can take place in animals from which the uterus

was removed in immaturity, thus proving that it is not the uterus but the ovaries

that initiate the changes. The result of ovulation is the formation of the corpus luteum,

and as ovulation and the formation of corpora begin at puberty, when the mammary
glands undergo rapid development; as the periods of menstruation usually pretty well

coincide with the periods of ovulation at which time some women manifest activities

of the mammary glands; as the corpus luteum of pregnancy outweighs all others in

magnitude and importance and the mammary glands reach their maximum of growth and

activity during the presence of corpus luteum of pregnancy, and finally, since retrogres-

sive changes in the mammary glands take place when ovulation and the formation of

corpora lutea cease, either because of operative removal of the ovaries, destructive disease

of the ovaries or because of the occurrence of the menopause, it seems as though the belief

in a correlation obtaining between the corpora lutea of the ovaries and the activities in

the mammary glands is justified.

If additional but less certain evidence be desired it may be pointed out that in

pseudocyesis or false pregnancy associated with pelvic disease of varied character, and

in disease of the ovaries of various forms, aU of which may be associated with ovarian

disturbances in which the corpora lutea may be concerned, the mammae may become

active to the point of lactation.

But it is quite clear that other factors than the corpora lutea mdst be concerned, for in

a few women otherwise apparently normal the breasts develop but slightly, and in others

though developed to all appearances they never become capable of lactation; in some

little girls the breasts develop prior to the time that ovulation can be supposed to have

begun ; in boys without ovaries and without corpora lutea, the glands—one or both—may

begin at puberty to take on a development like that normal to the female, and there are

numerous cases in the literature not only of men with breasts of the size and develop-

ment of those of women, but of men that have lactated to the extent of nourishing chil-
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dren at their breasts. Such cases must naturally be accounted for upon other hypotheses

than those given, and it is somewhat puzzling to note that inhibition of the sexual de-

velopment of men, such as is seen in pseudohermaphroditism depending upon hypospadias

and hypoplasia, is attended by a marked increase in the mammary development, so that

the examination of the mammary regions and glands affords no clue to sex where the

external genitalia are so defective as to cause confusion.

In castrati or boys castrated for the preservation of the soprano voice, the mammary
glands appear larger than normal after puberty, but do not assume the feminine type.

The enlargement is probably fatty, but there seem to be no studies by which the exact

state of these glands can be known.

In pseudocyesis or false or imaginary pregnancy in women past the climacteric, and

occasionally in elderly women, the breasts appear enlarged and full like those of pregnant

women. It was the opinion of S. Weir Mitchell that the condition of the breast in these

cases was the rasult of the psychic condition, as it usually quickly subsided to normality

when the patient was convinced of the error of her supposition of pregnancy. It would

seem equally possible that activities in the breasts, ephemeral in nature, but arising in

consequence of abnormal stimuli, such as have been discussed with reference to the

internal secretions, might explain the belief on the part of the woman that she was preg-

nant and also account for the condition of the breasts.

Hammond and Marshall have also studied the question with particular regard to

pseudo-pregnancy resulting from sterile connection of doe rabbits with vasectomized

buck rabbits. They found that the development of the corpus luteum of pregnancy

(corpus luteum verum) or of pseudo-pregnancy (corpus luteum spuriosum) in the doe-

rabbit is functionally correlated with the hypertrophy of the mammary glands as has

been shown by Ancel and Bouin and others. In the pseudo-pregnant rabbits the

hypertrophy is followed on about the nineteenth day by a definite secretion of milk, the

quantity of which may be temporarily increased by an injection of pituitary extract,

just as in normal lactation. It was also noticed by the observers mentioned that the

development of the corpus luteum of pseudo-pregnancy is correlated with uterine hy-

pertrophy and hj-peremia, followed by the extravasation of blood. These uterine

changes are clearly comparable with those that occur in true pregnancy. About

the nineteenth day after the sterile connection the mammary hypertrophy retrogresses

and all these changes take place without any demonstrable hypertrophy or activity in

the myometrial gland. Hammond and Marshall record the case of a cat that failed to

become pregnant after connection, yet began to secrete milk four weeks after the last

copulation and continued to do so for two weeks. Hill and O'Donoghue record the

case of a marsupial cat (Dasyurus viverrinus) that was seen to clean out its pouch for the

reception of expected young, although it was not pregnant. One of Hammond's and

Marshall's rabbits, 28 days after a sterile coitus plucked fur from its breast and made

a nest as if preparing for parturition, while at the same time milk could be expressed

from its mammae.

The experimental data regarding the enlargement of the mammary gland and the

stimulation of its activities contain several matters of considerable though puzzling in-

terest. In 1906 Lane-Claypon and Starling (Proceedings Royal Society, 1906, LXXVII,

505) showed that an extract made of the pulverized dried foetuses of a rabbit, when in-

jeeted beneath the skin of a virgin rabbit caused the mammary glands to develop and

secrete milk. Their experiments were repeated and confirmed in 1908 by Foa who used

bovine foetal extracts on animals of different species. This would indicate that the fcEtus
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developing in the uterus of the mother probably adds something to the sum total of

factors that influence the mammary gland, and which when present in great quantity is

capable of doing it alone. But that other factors are concerned is shown by the work

of von Basch in 1911, who found that a similar lactatory hormone existed in placental

extract and proved that its administration to other animals as well as its action upon

transplanted portions of mammary gland was unquestionable.

Ott and Scott (Proceedings of the Society for Experimental Biology and Medicine,

1 910, p. 49) have found that "infundibulin," an extract made of the infundibulum and

posterior lobe of the pituitary body is a powerful galactogogue, and that its injection

beneath the skin of a milch goat shortly provoked a great acceleration of the mUk
secretion.

That the nervous system has some influence upon the growth and secretory

activity of the mammary gland can hardly be doubted. The literature affords curious

examples of this. Murat et Patissier (article "Mamelle" in the Dictionaire des

Sciences Medicale, Paris, XXX, p. 387) record the case of a woman 68 years old, who
offered her breast to an infant whose mother had recently died, and soon had suf-

ficient secretion of milk to support the child; Dargan (Charleston Medical Journal

and Review, 1874) tells of a woman 60 years of age who offered her breast, in play,

to an infant, and was surprised after three weeks of this amusement to find that

she began to secrete milk in excess of its young mother; a similar result in the person

of an old woman of 70 occurred in the experience of Montauban (Murat et Patissier

(loc. cit.) and another in a woman 65 was observed by Montegre (Murat et Patissier,

loc. cit.). Similar results have even occurred in men; Sir John Franklin in his

"Voyages to the Polar Sea" tells of an old Chippewa Indian, who on losing his wife

in childbirth, put the infant to his own breast, earnestly praying that he might be

able to nourish it, and eventually produced enough milk to do so. Humboldt (in his

" Reise in die Aequinoctialgegend des neuen Continents, II, 40) relates the story of a

South American peasant 32 years old, who losing his wife immediately after confinement

sustained the child with his own milk. The emotional stimulation may be quite apart

from any local mechanical stimulation; thus Mitchell (Brit. Med. Journal, 1884, 1, p. 493)

relates how a highly emotional man was so disturbed by his wife's sufferings in childbirth

that he fell ill, experienced fulness and pain in the breasts, and began to secrete milk.

Other cases are on record and might be cited. In all these cases the emotional disturbance,

the sympathetic nervous system probably stimulates the flow of internal secretions

by which the mammary gland is influenced. That it is the sympathetic system alone

that is concerned is shown by the experiment of Goltz (Pfliiger's Archiv, IX) who found

that division of the spinal cord at the altitude of the second lumbar vertebra did not

inhibit lactation in a parturient bitch, and that the nervous connections themselves

have nothing to do with it is shown by the experiment of Ribbert who transplanted a

rabbit's mammary gland to its ear, thus cutting off aU nervous connections, and

observed that when the rabbit subsequently became pregnant, the transplanted gland,

like the others, enlarged and secreted milk.

So it becomes evident that the physiological activities of the mammary gland are

by no means simple and the mechanism by which it is controlled complicated.

This inabiUty to understand and correlate the essential factors engaged in lactation

make it correspondingly difficult to account for, or to know what to do for cases in

which the physiological activities become morbid. Thus, in the condition known as

agalactia, the breasts may appear normal, or may even grow to monstrous size during
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pregnancy, yet when the time of lactation arrives, no milk appears. Such cases have

been reported by Busch (Neue Zeitschrift fur Geburtshlilfe, V, 271), by O'Flynn (Dublin

Medical Press, XII, 302), in the latter's experience the agalactia ran through two

generations of the family, although the women had normal appearing breasts, by Harlan

(Medico-Chirurgical Review, July, 1839) who observed a woman who bore 13 children,

yet never had a drop of milk in either of her breasts, and by Puech ("Les Mamelles

et leurs Anomalies," Paris, 1876, p. 28) who observed a young woman with perfect

appearing breasts, twice pregnant, j^et continually without a drop of lacteal secretion.

Is this to be referred to anatomical conditions in the gland itself or to lack of the necessary

internal secretions? In lieu of what has been said about the physiology of lactation

one might be inclined to attribute it to the latter. To do so, however, leads us into

further mystification, for what are we then to do with the four sisters about whom Young

has written (Trans. Edinburgh Obstetrical Society, 1875, iii, 122), each of whom had

a family, one eight, one six, and two four children, yet not one of whom ever found any

milk in the left breast. He says that the left breast was "to all appearances perfectly

normal and healthy," yet never secreted any milk. How is such unilateral agalactia

to be accounted for by the theory of internal secretion? The matter seems to become

more and more involved, the further it is pursued. Moreover, the growth of the gland

during pregnancy depends upon some stimulus apart from that that subsequently calls

the grown gland into action, for in the chapter upon the Acquired Anomalies of the

Mammary Gland, in considering the subject of "Hypertrophy," it will be found that

the gland frequently grows to a monstrous size during pregnancy yet fails to secrete a

drop of milk when the proper time arrives.

Equally interesting is the reverse condition in which the gland becomes excessively

active, and an abnormal flow of milk ensues. This is known as galactorrhma, and ranges

from a slight excess of milk to quantities that are almost beyond belief.

The most extreme case that has come under our observation of the literature, is be-

lieved by the reporter to be the most extreme case on record. It was a young woman
in Japan, from whom Remy (Medical Times and Gazette, 1883, ii, 581) says 12^ pints

of milk were taken from the breasts each day.

Presumably the condition that leads to galactorrhoea is the reverse of that leading

to agalactia, but we do not know, and are as ill informed about the one as about the

other.

INVOLUTION

In cases of abortion, miscarriage, parturition without subsequent lactation, and in

all cases in which the period of lactation comes normally to a close, a new series of changes

in the mammary glands presents itself in the form of "involution." To somewhat

similar changes occurring independently of lactation in virginal breasts, or long after

lactation, or in the aged, such terms as "presenile involution," "senile involution" and

"abnormal involution" have been applied.

In its ordinary meaning, involution signifies the return of the gland from the size

and complexity attending its anticipated or perfected function, to its original smaller

and simpler structure. It is easy to conjecture, and probably not without much truth,

that these changes take place in an order that is the reverse of that by which they made

their appearance. Such is indeed the accepted understanding of the case. The vas-

cularity diminishes, the function of secretion ceases, the inactive cells shrink and their

cytoplasm becomes less distinct; the acini flatten out and disappear; the glandular
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tissue of which the whole breast seemed full returns to a bulk contained in small scattered

lobules; adipose tissue reappears as the glandular tissue disappears, and something ap-

proximating the original condition is regained.

It is never a perfect return to the original condition, however, for during the en-

largement incidental to lactation the skin over the breast is stretched and the matricial

fibrillar and elastic tissues are disturbed, so that with the exception of very young
individuals with tissues rich in elastica, or in already large breasts in which the lactation

hypertrophy has caused more internal changes than external enlargement, or in breasts

in which the function of lactation failed, the involuted mamma, as contrasted with the

virginal mamma, is loose, more or less flabby, pendulous, and marked by minute striae

on the skin. Repeated evolution and involution usually lead to an intensification of

these conditions, until the breasts sink to a low level, flatten out and present a withered

appearance. Considerable fatty deposits in the mamms may prevent the flattening

and withering, but are apt to increase the sinking by adding to the weight.

The process of involution may progress to such an extreme degree as to cause the

breasts to become quite small, though their virginal size was large. Indeed in a few

cases the breasts almost disappear. Variot (Jour, de med. et chir. prat., Paris, 1913,

LXXXIV, 97) has reported such a case. During lactation the breasts were large and

well formed but subsequently they underwent such extreme involution that the chest

was flat, and it was only by palpation that the mammary tissue, flat and the diameter

of a five-franc piece, could be recognized. When the patient had another child, how-

ever, they enlarged again to the full size, and gave an abundance of milk. The chief

factor in the diminution in these cases is probably the failure of the usual fatty deposits

between the lobes and lobules of the mammary tissue.

The involutional process is not infrequently complicated by retention of the products

of secretion. It is not known how long milk may remain in the breast after lactation,

in the sense of active secretion, has come to an end, but it probably varies greatly in

different individuals. In some it quickly disappears by absorption; in other cases it re-

mains for a long time. Engstrom (Ann. de Gynecologic, 1889, XXXI, 284) has observed

five cases in which milk was still present a number of years after the last accouche-

ment. Such retained milk undergoes slow inspissation, and the ducts become filled

with a residuum that is partly fatty partly protein in composition. Its presence is the

exciting cause of an infiltration of mononuclear cells—lymphocytes and plasma cells

—

and occasional small giant cells into the peri-ductal tissues. These cells are no doubt

engaged in the general scavenging or cleansing process, and must not be mistaken for

inflammatory exudates or signs of infection. The presence of such milk residua and

the associated cellular collections should be kept in mind, as part of the normal condi-

tions incidental to involution, when the so-called "abnormal involution" is under

consideration.

When a breast, the seat of post-lactation involution, is examined microscopically, a

very varied picture is presented, by no means all parts of it appearing the same. Thus,

all of the lobules of mammary tissue may not have engaged in the function of lactation,

as has already been pointed out, so that it is not unusual to find occasional areas of tissue

presenting a virginal appearance. Some of the ducts are empty and collapsed; in others

a certain amount of secretion may have been retained in the form of creamy inspissation

or transformed to a translucent amorphus substance in which are many cells whose

partial degeneration makes their exact histogenesis difficult or impossible to determine.

In some lobules the appearance of mammary hypertrophy may be retained; in others
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the acini have disappeared, but the peri-ductal tissue contains abundant lymphocytes

and perhaps some foreign-body giant cells. In other lobules there are no lymphocytes,

the acini have disappeared, but the alveoli appear unequal in size, some more or less

confluent or coalescent, and the epithelial cells crowded. In still other lobules the

process of involution appears to have advanced to an extreme degree and some of the

alveoli are atrophic.

A vertical section through the entire breast and nipple shows more diffuse fatty

deposits than are found in the virginal breast.

The precise order and duration of the involutional changes following lactation, and

their completeness or incompleteness in the various details, appear not to have been

determined. It is certain that they may extend over months or even years, when not

interrupted bv recurrence of lactation hypertrophy incidental to the recurrence of

pregnancy.

Senile Involution of the Breast.—With the advent of the menopause come the final

changes to which the mammary gland is subject, and which may be described as senile

involution. Presumably they are to be referred to loss of the internal secretion or other

factors by which the growth of the mamma was primarily due and its functional poten-

tiality maintained. That these factors are not suddenly and regularly dispensed with

is shown by the peculiar behavior of the glands at and for some time subsequent to the

menopause. Thus, they may enlarge slightly, for a time, are not rarely the seat of

fugitive pains of varying character, and an examination of the gland may show swelling,

sometimes general, sometimes limited to one quadrant, associated with tenderness that

sooner or later disappears. In the rare cases of pseudocyesis, to which attention has

already been called, both glands have been known to enlarge so uniformly as to lead the

patient to believe herself pregnant, though they later regained their normal size and

involution progressed.

In general, senile involution is characterized by progressive atrophy and dis-

appearance of the alveolar structure of the parenchyma, progressive destruction of the

lobular tissue, increase in the density of the fibrillar tissue, and by a deposit of adipose

tissue throughout the breast. In naturally fat glands the changes may go on without

detection; in breasts with very little fat, there is a slight increase in density. In both,

the breasts may feel corded.

The microscopic appearances vary according to the past quiescence or activities of

the mammary tissue. In the breasts of virgins, and those of women who have born no

children for years before the occurrence of the menopause, the changes are comparatively

simple. In breasts that have lactated but a short time before, they may be complicated

by the presence of incomplete post-lactation involution. In all cases in which mammary
tissue is to be examined for morbid processes, the investigator should be informed con-

cerning past and recent activities of the breast, lest he confuse incomplete normal in-

volution with the so-called "abnormal involution."

The changes that characterize senile involution are not difficult to recognize. In

some, many, or all of the lobules of the parenchyma, alveoli can be seen whose smaller

size and disappearing cells indicate that they are the seat of progressive atrophy. In

lobules in which the atrophy has progressed to a marked degree, the intra-lobular con-

nective tissue no longer shows a clear separation from the surrounding inter-lobular

stroma or matrLx, but more and more blends with it. When the disappearance of the

alveoli is complete, the lobules may actually cease to exist because the peri-ductal tissue

has so thoroughly blended with the inter-lobular stroma, or may appear as partly differ-
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entiated fibrous nodes in a slightly diEferent matricial tissue. Vestiges of alveoli are

sometimes to be found in such fibrillar nodes, appearing as epithelial-lined tubules devoid

of a basement membrane and so deformed as not to be easily classed either as alveoli

or ducts.

Prior to the alveolar atrophy the peri-ductal tissue sometimes shows increase in

quantity and density; neighboring alveoli may be drawn upon and caused to coalesce.

Approximated and closely related alveoli dilate and coalesce to form minute cavities with

incomplete partitions, then small epithelial-lined cavities with wrinkled or puckered

walls, and finally minute cysts that occur singly or in groups, at first surrounded by
peri-ductal tissue, but sometimes in the undifferentiated stroma of the breast. The
atrophy is progressive. In virgins and women who have never born children it seems to

begin before the menopause; in women who have had children, usually not until the

menopause. How long it continues, how regularly it advances, and to what final stage

it eventually reaches, appear not to have been definitely followed. It is not improbable

that it advances slowly throughout the entire remainder of the subject's life. Careful

study of many breasts, shows of involution what it shows of evolution, viz., that it is apt

to be unequal in distribution. Some lobules appear quite normal; some show atrophy of

some alveoli while others are unchanged; some show coalescence of alveoli and minute

cysts; some have almost disappeared through loss of the epithelium and the loss of differ-

entiation between the intra-lobular connective tissue. All of these changes commonly

coexist in the same breast. It is commonly stated that there is a marked decrease in the

intra-lobular connective tissue, but this may be relative rather than absolute. With

the loss of the lobular structure and the transformation of the intra-lobular into inter-

lobular tissue the density and apparent fibrosity may be readily accounted for. The
inter-lobular tissue shows none of the cellular activities commonly present in cases of

hyperplasia.

That senile involution ever leads to the complete extinction of the mammary tissue

is extremely doubtful, for complete extinction of the gland never occurs in men in whom
atrophic changes begin shortly after puberty. Some of the changes of involution and

senile involution bear no inconsiderable resemblance to what is seen in incomplete

evolution. It is not impossible that some of the areas that appear to the observer to be

in process of disappearance are in reality areas that have never perfectly developed.

The most complete microscopic studies of the mammary gland, with reference to its

various quiescent and active states, and with particular reference to the age and condi-

tion of the patient, seem to have been made by Berka ("Die Brustdriise verschiedene

Altersstufenund wahrend derSchwangerschaft." Frankfurter Zeitschrift fiir Pathologie,

1911, VIII, 203.)

He found "Involution to be characterized by the stagnation of secretion, dilatation of the terminal

vesicles, apparent increase of connective tissue between the acini, and diminution in the size of the lobules,

by which the connective-tissue septse are made more evident. At the same time the number of cells in

the connective tissue increases, though not to the same degree as at the beginning of pregnancy. Finally,

the lobules disappear altogether or only remnants of them remain in the form of groups of terminal vesicles

(acini)—incomplete involution. The cellular infiltration may persist after the disappearance of the

lobules. The newly formed connective tissue that takes the place of the lobules commonly contains

numerous new elastic tissue fibers.

"In the quiescent breasts of women who have borne children some time before, but are now inactive,

one finds an appearance that may perfectly correspond with that seen in nuUiparous women, but there

may also be found evidences of incomplete involution, indicative of gravidity activities of the past.

Such are more frequent in older patients who have been pregnant many times.

"Senile breasts have the same general appearance as quiescent breasts, but all of the constituents
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become diminished according to the age of the individual. In the senile mamma, epithelial proliferations

of the parenchyma, and degenerative changes in the stroma may also be found. Such form an immediate

evidence of transformation from the physiological into the pathological state (chronic cystic mastitis;

carcinoma).

"The proportion of elastic tissue in the breast increases in proportion to the age of the patient. It

appears to depend only in part upon the alterations incidental to pregnancy, and makes its appearance,

by preference, round about the milk ducts, round about the blood-vessels, and in the stroma. Only

occasionally does it appear in the glandular lobules.

"The senile breast presents an appearance that corresponds with that of the quiescent breast. It is

reduced in volume, and it contains a preponderance of connective tissue. The almost exclusive repre-

sentation of the glandular parenchyma is the milk ducts. These occur in transverse and longitudinal

section, in microscopic preparations, mostly in small groups. Many of them are cysticaUy dilated;

all of them show double-layered epithelium. Acini (terminal vesicles) may be found in the senile breast,

though they are not of regular occurrence. After lactation in middle life, when involution is complete,

they disappear entirely; when involution is recent, or when it has been imperfect, group of acini may
persist in the senile mamma. They are easy to recognize because of their single layer of epithelium, and

vary in appearance from collapsed terminal vesicles with very little lumina, lined with cells rich in chro-

matin, to widely open acini with flattened cells with vesicular nuclei. The protoplasm of the cells, as

well as the lumina of the vesicles, may contain fat. Glandular lobules of acinous appearance are not of

frequent occurrence in the senile breast. In general the epithelium is scanty but sometimes, on the

contrary, it is proliferated.

"The following evidences of proliferation may be found:

A. On the part of the milk ducts:

1. The epithelium lining the milk ducts may be in three or more layers, without disturbance of the

lumina. This occurs when there is otherwise very little departure from the normal.

2. The lumina, originally simple, may be divided once, twice or several times, through multipli-

cation of the cells. Simultaneous stratification of the epithelial ceDs may occasion the for-

mation of considerable-sized epithelial islands, in whose neighborhood numerous rounded

lumina may be found—appearances very common in so-called chronic cystic mastitis (Samel-

sohn). These form the starting points of the transformation of the normal into the patho-

logical, just as aU general involutional disturbances lead into the domain of the pathology of

the breast.

3. The lumina of the milk ducts may be filled with cells, so as to form solid processes—pictures that

are not unlike carcinoma, but separate themselves from it by not manifesting any further

signs of malignant change.

"Tietze has described analogous changes. He examined seventeen normal breasts from persons

over 40 years of age, and found that 25 per cent, of them showed changes like those described in para-

graphs 2 and 3, in the peripheral parts of the gland. He believes that they are indications of physiological

epithelial production in the senile state [in which Berka agrees with him]. Tietze brings them into close

etiological relationships with the occurrence of cancers in such breasts, because of the occurrence of

similar changes in the parenchyma of mammary glands, in which there are cancers, apart from the actual

tumors.

"But the epithelium of the alveoli may show appearances still more suggestive of pathological con-

dition in the form of alveoli with dilated lumina lined with a single layer of epithelium, whose cells differ

conspicuously from those of the mamma elsewhere. They are of cylindrical form, with pale cytoplasm,

large nuclei and nucleoli, whose size is from two to four times that of the normal mammary epithelium,

and remind one of the atypical elements of large-ceU carcinoma, without any actual malignant change

having taken place. Some think that these also represent a transformation of the cells leading to car-

cinoma, but they are not malignant through proliferation, von Saar looked upon them as homologues
of the phylogenetic stage of sweat-gland differentiation in the mamma. [Krompecher (Verhandl. d.

deutsch. path. Gesellschaft, Jena, 1913, XVI, 365) gives the same explanation, and it is not improbable

that they are the same structures discovered by Creighton ('Cancers and Other Tumors of the Breast;

Researches Showing Their True Seat and Cause,' London, 1902).]

"In the literature, these cells are commonly spoken of as 'blasse Zellen' (Borst, Thiele, v. Saar,

Kurn) and have been described only in chronic cystic mastitis,' [but Berka has found them in senile

mammary glands, and believes that they arise from the alveoli).

"Not one of these alterations of the epithelium constitutes a regiilar attribute of the senile breast.

Ordinarily, oidy double-layered epithelium is found in mUk ducts occurring isolated or in small groups.
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Acini in groups originate through imperfect involution of rtie breast after pregnancy. Senile patho-

logical conditions in the acini in old age are only to be found in women that have borne children.

" The elastic tissue makes itself evident in the senile breast as contrasted with the breast of earlier

age. It is found in greatest quantity in the circumference of the larger milk ducts, where it forms a

thick fibrillar layer. When the epithelium has proliferated and stratified in such ducts, the surrounding

tangle of elastic filaments may give the impression of being pressed together and injured by the

compression. The elastic fibers are also rich about the blood-vessels.

"The elastic filaments of the seilile breast are mostly thick with stout ends, often forming a dense

tangle with an appearance of degeneration. Fine filaments are few. The quantity of elastica differs

in different cases; when the quantity is large, it always tends to degenerate, but in such cases the con-

nective tissue and epithelium also degenerate.

"In such cases the connective tissue is structureless, stains very red by van Giesen's stain, and shows

cracks and fissures like a dead mass. The two-laj'ered epithelium becomes one-layered, flattened, or

may disappear. In such cases, when the epithelium is gone, the lumina may close and nothing remain but

a ring of elastica. Thus comes about the obliteration of the mUk ducts in the senile breast

—

mastitis

obliterans sencscentium.

"Similar obliteration occurs in carcinoma, as has been shown by Langhans, where elastic rings filled

with connective tissue are frequently found. In such cases there is no proliferation of the epithelium,

but on the contrary a pressure atrophy caused by the connective tissue. There is no sign of inflammation"

in either case; the changes are atrophic and degenerative."

In our own studies of the senile breast we have frequently observed disease of the

blood-vessels—endarteritis—sometimes accompanied with extensive calcification, some-

times with sub-endothelial intimal proliferation, sometimes with thrombosis and

thrombo-arteritis obliterans. Such changes can scarcely occur without inducing

changes in the structural integrity of the tissues, both parenchymatous and interstitial,

and it may be assumed that some of the retrogressive changes that have already been

pointed out, as well as the frequent hyaline and calcareous changes of the inter-lobular

tissue of the breast, may thus be explained.

A knowledge of the process of senile involution, the diversified appearances it as-

sumes and the course it runs must be looked upon as of paramount importance to an

intelligent investigation of the interesting process so commonly spoken of, at present, as

"abnormal involution" (see "Cystic Disease of the Breast").
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CHAPTER II

SURGICAL ANATOMY OF THE BREAST

For purposes of clinico-anatomical study the breast may be divided into quadrants

by vertical and longitudinal lines meeting and crossing at the nipple, and further divided,

as suggested by Handley, by oblique lines, "one of which extends from the upper border

of the third costal cartilage, a little outside the sternum, downward and outward to the

Fig. 9.—Mammary gland.

seventh rib, a little in front of the mid-axillary line; the other from the third rib, a little

beyond the anterior axillary fold downward and inward to the sixth costal cartilage

midway between its angle and its sternal end." It will be noted that the lower end of

the latter line is about i inch distant from the epigastric triangle and that its upper end

extends into the axilla. This axiUary extension may be entirely separate from the corpus
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mammce, a.nd a primary tumor arising in this isolated portion of parenchyma would seem

to be of axillary rather than mammary origin.

The anterior thoracic sub-group of lymph nodes is practically in contact with the

breast when it extends in this manner around and beneath the axillary edge of the great

pectoral muscle, the deep fascia alone intervening. The upper serrations of the serratus

magnus muscle are separated from the "axillary extension" by the deep pectoral fascia.

In its lower inner portion, the breast overlaps the point of origin of the greater pectoral,

the upper portion of the rectus abdominalis from which the former takes origin, and

Pectoral a/rff.

Intercostal& rib a?fer

Fectiis aidominis a/f^^^..

Ext.oblic/ue area

^ixiUar//area

Mpple

^Serratusma^^msarea

Fig. 10.—Outline of area of the chest wall covered by the breast. (Leaf.)

overlaps to some extent the external oblique muscle where it arises from the sixth and
seventh ribs.

The major portion of the lower outer quadrant of the breast is situated over the
upper portion of the aponeurosis of the external oblique and the fifth, sixth and seventh
digitations of the serratus magnus muscles, while only a small segment behind and to the
outer side of the nipple overlies the pectoralis major muscle. It follows that the only
quadrant of the breast that is entirely supported by the latter muscle, is the upper
mner one, and that approximately one-third of the organ extends beyond the axillary

border of this muscle.

j
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Stroma and Adipose Tissue.—The corpus mammas, as we have stated, is enclosed

between the two layers of the superficial fascia, which form its so-called capsule. These
layers are continuous with the lamellae that subdivide the organ into lobes and lobules.

The main septas are radially arranged and connected in front with the corium of the

skin and behind with the deep pectoral fascia.

The breast does not rest upon the deep pectoral fascia but upon a loose reticulum

of fibrous tissue with a bursa frequently intervening between the latter and the fascia.

The breast is firmly attached to the deep fascia by prolongations of the mammary
stroma, many of which enclose portions of its parenchyma. The body of the nuUiparous

breast lacks the admixture of adipose tissue found in multiparous subjects and usually

shows very little upon its posterior surface. The stroma of the sub-areolar area is of

loose texture and is in all cases devoid of adipose tissue. In multiparous women, the

Pectoralis ma/on..

Nipple..-

Rectv.s abdominis ar^a^ ^

External oblique. ^.

I/ntercostalarea

Sermtus 7?ia^nus

Fig. ii.^—Outline of area of the chest wall covered by the breast. (Leaf.)

stroma of the corpus mammae and the retro-mammary tissue is infiltrated with lobules

of adipose tissue in some instances to a very marked degree. Coincident with this in-

filtration at the occurrence of pregnancy, a decided increase in the circum-mammary

adipose tissue occurs. Similar changes also occur and may be marked in association

with the involutional changes of the parenchyma at the time of the climacteric.

The Superficial Pectoral Fascia.-—The superficial fascia which is generally dis-

tributed over the entire body is everywhere divisible into a superficial fibro-adipose

layer in which the cutaneous vessels and nerves ramify and a deep fibro-membranous

layer to which the superficial layer is more or less firmly attached; the superficial fascia

is loosely bound to the underlying deep fascia.

In certain parts of the body, the deep layer of the superficial fascia presents an in-

creased density and has certain peculiarities of distribution and attachment that are of

great surgical importance, as for example in the perineum—Colles fascia—the attach-
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ment of which determines the course of urine extravasated from the ruptured bulbo-

membraneous urethra, and on the anterior surface of the thigh where the attachment

determines the direction of a hernial protrusion through the saphenous opening. In the

pectoral region the superficial fascia reaches its highest development on the deep surface

of the breast, so that intra-mammary abscesses often do not involve the retro-mammary

Fig. 12.—Superficial fascia of the pectoral region. Showing the superficial branches of the acromio-
thoracic, long thoracic and internal mammary arteries and the mammary gland in the superficial fascia.

space but point either anteriorly or along the outer margins of the breast where the two
layers of the superficial fascia fuse. At the inferior margin of the breast, the deep layer in

turning forward to join the superficial layer, forms a shelving edge which aids in the

support of the breast. In the mid-line this layer is firmly attached to the deep pectoral
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fascia and the latter in turn to the periosteum of the sternum thus producing the inter-

mammary sulcus.

Deep Pectoral Fascia.—A deep layer of fascia is also found covering all parts of the

surface of the body and in general it immediately underlies the superficial fascia, but in

certain areas, such as the cervical and pectoral regions, it forms inter-muscular septa

that permit of its division into two or more planes. The deep pectoral fascia is composed

of an anterior and a posterior layer. The anterior layer covers the superficial aspect

of the great pectoral muscle. It is attached above to the clavicle, medially to the perios-

teum of the sternum and is continuous below with the deep fascia covering the rectus

abdominis and external oblique muscles, and laterally with that covering the serratus

magnus muscle below, and the deltoid muscle above. Between these muscles, the same

fascia spans the base of the axilla, of which space it constitutes the floor.

Fig. 13.—Dissection to show the attachments of the stroma of the breast to the deep pectoral fascia

and to the superficial fascia with both of which it is continuous.

As the anterior layer turns around the outer border of the pectoralis major to become

the axillary fascia, it gives off a prolongation that separates the two pectoral

muscles. This splits to enclose the pectoralis minor muscle, at the upper inner margin of

which it again unites and is continued upward, as the costo-coracoid membrane, to the

under-surface of the clavicle, where it again divides to enclose the subclavius muscle

and to be inserted into the lips of the subclavian groove. These layers are collectively

known as the posterior layer of the deep pectoral fascia or the clavi-pectoral fascia.

Purulent collections between the pectoral muscles or behind the pectoralis major

muscle are directed to the anterior border of the axilla or to the upper end of the delto-

pectoral groove by the clavi-pectoral fascia. When situated beneath the pectoralis

minor muscle and therefore posterior to the fascia, abscesses are either confined to the
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axillary space, pointing at the base of the axilla through the foramen of Langer (see

axillary fascia), or follow the axillary sheath upward to point above the clavicle in the

supra-clavicular triangle. The costo-coracoid membrane, a dense quadrilateral sheet

of the clavi-pectoral fascia, extends from the upper inner edge of the pectoralis minor

muscle to the undersurface of the clavicle. It is attached externally to the upper sur-

face of the coracoid process of the scapula and fuses internally with the fascia covering

the two upper intercostal spaces. The costo-coracoid membrane is attached to the

Fig. 14.—Deep infra-clavicular triangle. The pectoralis major muscle and the clavi-pectoral (costo-
coracoid membrane) fascia have been removed thus exposing the apex of the axillary space. The latter is

sometimes called the deep infra-clavicular triangle.

sheath of the axillary vein (third portion) above and is therefore directly continuous

with the pre-vertebral layer of the deep cervical fascia. The practical importance of a

knowledge of this relationship will be shown in the description of the axillary lymph
nodes.

Infra-clavicular Triangles.—The space beneath that portion of the clavicle internal

to the anterior edge of the deltoid muscle and under cover of the clavicular head of the
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pectoralis major muscle is subdivided into two triangles by the costo-coracoid membrane.

The anterior of these, the superficial infra-clavicular triangle, not infrequently contains

several small lymph nodes, which, as Poirier has shown, receive vessels from the upper

segment of the breast. Grossman and Schmidt have demonstrated lymphatic vessels

arising in the deep portion of the breast that reach this group of nodes by piercing the

pectoralis major muscle and running upward in the clavi-pectoral fascia. The super-

ficial triangle is traversed by the cephalic vein, the acromio-thoracic artery and vein and

Fig. 15.—Superficial infra-clavicular triangle. The clavicular portion of the pectoralis major muscle
has been reflected. The costo-coracoid membrane is thus exposed together with the vessels and nerves

which pierce this structure.

the external anterior thoracic nerve, all of which pierce its floor—the costo-coracoid mem-
brane—to enter the deep infra-clavicular space or triangle.

The posterior of these spaces, the deep infra-clavicular triangle, the apex of the axilla

or the space of Morenheim, as it is variously called, can be fully exposed by removing the

sternal portion of the pectoralis major muscle and the costo-coracoid membrane. The

exposure of this space in the operation for mammary carcinoma is of paramount im-

portance because it lodges the subclavian lymph nodes, which are especially liable to

escape removal owing to their sheltered position, which communicate with all of the
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other axillary sub-groups of lymph nodes and which may, as Stiles has shown, become
involved in the cancerous process without involvement of the lower groups. In the

majority of cases the lymphatic nodes of the subclavian group are situated behind, as

well as above and below the pectoralis minor muscle, so that one cannot be sure of the

complete removal of these isolated structures if the muscle be left in situ. The deep infra-

clavicular triangle contains the third portion of the axillary vein, the sheath of which,

r/jf/c/e.
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Pectoral15 msjar
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Fig. i6.—Diagram of the pectoral fascia and^the axillary fascia.

a process of the pre-vertebral layer of the deep cervical fascia, is, as stated above, attached

to the costo-coracoid membrane. Both structures may be inseparably attached to the

adjacent lymph nodes when the latter show advanced cancerous involvement. In

the latter event edema of the arm may result from pressure upon the axillary vein. An
attachment of the lymph nodes to the wall of the vein necessitates excision of the in-

volved segment. This space contains in addition the first portion of the axillary artery,
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the acromo-thoracic artery and vein, and the cords of the brachial plexus. Successful

surgical treatment of mammary cancer can only be hoped for through effacement of the

infra-clavicular triangles, removal of the anterior wall of the axillary space, consisting of

the clavicular and sternal portions of the pectoralis major, the pectoralis minor muscle

and the clavi-pectoral fascia, with resulting exposure and removal of the lymph node

contents of the axilla, as well as removal of the breast itself.

Axillary Fascia.—The axillary fascia forms the iioor of the axilla and is continuous,

in front, with the anterior layer of the deep pectoral fascia, and, behind, splits to enclose

the latissimus dorsi muscle, the posterior lamella being continuous with the deep fascia

of the back. It is continuous, outward, with the deep fascia of the arm, and below and

inward with that covering the serratus magnus muscle. The axillary fascia is thinnest

in its central portion, a feature to which Langer first drew attention; this portion of the

axillary fascia, to which the name, foramen of Langer is applied, determines the position

at which purulent collections in the axilla point.

Leaf has described a central chain of small lymph nodes which underlies the axillary

fascia at this point and can therefore readily be palpated when enlarged. The axillary

fascia together with that covering the anterior surface of the latissimus dorsi, and that in

relation to the serratus magnus muscle and long thoracic nerve must be removed in

operations for the radical excision of the breast. In this connection attention may be

called to the fact that the depth of the axUlary space varies with the degree of tension of

the axillary fascia. The space is shallowest and narrowest when the arm is most strongly

abducted, the fascia thereby made taut, and the contents of the axilla brought nearer

the surface. In operations in this region, the arm should be held in an abducted position

to facilitate approach to the axillary contents and after a radical breast operation the

dressings should be applied with the arm somewhat abducted as it has been observed

that better support is afforded the axillary vessels by thus decreasing the depth of the

space. During axillary examination by palpation the arm should be adducted to permit

invagination of the axillary fascia beneath the axillary margin in the search for enlarged

lymph nodes.

The Epigastric Triangle.—The space between the upper portion of the recti abdomin-

ales muscles and just below and to either side of the xiphoid process of the sternum is

said by Handley to be the most frequent portal of entry for the cells of a malignant

mammary neoplasm to both the peritoneal and thoracic cavities. At this point the

linea alba is wide and in its mid-portion very thin. There is a decussation of those

fibers of those portions of the pectorales majores muscles arising from the rectus sheaths,

many crossing the mid-line. In many places small lobules of pre-peritoneal adipose

tissue protrude through the interstices of this fascial sheath, which poorly protects

the peritoneal cavity from overlying malignant foci. The deep pectoral and abdom-

inal fascije are inseparable from the overlying muscular sheath in this area, so that

malignant permeation in the deep fascial planes at this point must invite peritoneal

invasion. If we recall that the lower inner portion of the breast overlies the sixth

costal cartilage, it is evident that the epigastric triangle which is approximately an inch

distant is in danger of involvement especially when the tumor arises in the adjacent

segment of the breast. Many of the lymphatic vessels arising in the parieties of the

lower thorax and upper abdomen traverse this fascial triangle to reach the falciform liga-

ment of the liver within the folds of which they run to the diaphragmatic group of

lymph nodes.
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Blood Supply.—The mammary gland is supplied with blood through branches of the

axillary, internal mammary and intercostal arteries. The axillary branches are the

long thoracic or deep external mammary, the short thoracic or superficial external

mammary, the superior thoracic and the pectoral branch of the acromio-thoracic arteries.

The long thoracic artery although the largest vessel cut in radical excision of the breast,

sends only a few small twigs to the deep surface of its upper outer quadrant and several

to the superficial surface of the same area. The short thoracic artery arises from

Fig. 17.—Arterial supply of breast. (Testut.) A. Nipple. B, B. Pectoralis major. C. Deltoid.
D. External oblique. E. Serratus magnus. F. Latissimus dorsi. i, i. Internal mammary artery
following the external border of the sternum, i'. Perforating branch of that artery, later passing
between the pectoralis major and the deep surface of the gland, i". Two perforating branches surround-
ing the internal border of the breast. 2. Superior thoracic artery. 2". Branches of the superior tho-
racic. 3. Inferior thoracic or external mammary artery, with: 3', 3'. Two branches running to the
breast. 4, 4. Vascular circle surrounding the areola. 5, 5. Two branches coming from the intercostals.

6. Axillary artery. (Testut: Traite d'Anatom. Humaine, iii, p. 60, Paris, 1895, 3d ed.)

the terminal portion of the axillary artery and crosses the axillary space in the superficial

tissues to reach the superficial aspect of the breast where it anastomoses with the preceding

vessel. The superior thoracic artery supplies, in small part, the anterior surface of the

upper segment. Branches from the pectoral division of the acromio-thoracic artery

pierce the pectoralis major muscle and enter the deep surface of the breast. The upper

three perforating branches of the internal mammary artery and smaller branches from the

upper five or six anterior intercostal arteries supply the breast. The former which fur-

nish the main arterial supply of the breast emerge from the intercostal spaces on each side
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of the sternum, pierce the pectoralis major muscle, turn outward, ramify in the anterior

layer of the superficial fascia and send branches to the parenchyma. The anterior in-

tercostal branches of the internal mammary and the mammary branches of the intercostal

arteries run between the deep pectoral fascia and the deep layer of the superficial fascia,

which they pierce to enter the deep surface of the breast. Subdivisions of the above

vessels form two plexuses, one on the anterior, and the other on the posterior surface of

the breast. Branches from the anterior plexus unite to form a secondary sub-areolar

plexus from which branches are given to the nipple, areola and subjacent parenchyma.

The remaining branches of the two plexuses form an anastomotic circle around the

organ and send vessels to both parenchyma and stroma.

' The veins, like the arteries, are most numerous over the anterior portions of the

breast where they form an anastomosis encircling the nipple—the circulus venosus of

HaUer—from which large branches run to the periphery of the gland and thence to the

axillary and internal mammary veins.

Nerves.—The nerves of the breast are derived from the anterior cutaneous branches

of the third, fourth and fifth intercostal nerves, the anterior divisions of the lateral

cutaneous branches of the third, fourth and fifth intercostal nerves, the descending

branches of the superficial cervical plexus, and from the internal and external anterior

thoracic branches of the brachial plexus. The parenchyma is but poorly supplied with

sensory nerve filanients which explains the absence of pain in the early stages of tumor.

The exquisite pain associated with fissured nipple bespeaks the rich sensory nerve supply

of that area. The pain felt in the shoulder, neck and back in painful diseases of the

breast is due to involvement of the stroma, the pain being referred to these localities.

Pain referred down the arm in mammary cancer results from compression of the in-

tercosto-humeral, a nerve trunk formed by union of the lateral branch of the second

intercostal and the lesser internal cutaneous branch of the brachial plexus. Such pain

usually denotes extensive axillary involvement.

Lymphatics.—The usual description of the lymphatic system is based upon the

findings of investigators, who, like Gerota, have charted the lymphatic distribution by

means of injection preparations, and secondly upon clinical and operative experience with

the avenues of metastasis in malignant disease. The results, however, by no means de-

termine the disposition of the lymphatic trunks and nodes of any individual case nor do

they take into account " the innumerable tiny interrupting nodules of lymphatic tissue

along lymphatic trunks" to which Stiles has drawn attention. Our description will be

based upon anatomical studies.

To secure the best results in operations for the radical cure of carcinoma, it is impera-

tive that the correct location of the node terminals of the mammary lymphatics be known,

their relative frequency in metastatic involvement understood, and all of the tissues

intermediate between the primary focus of disease and the terminal lymph nodes looked

upon as a part of the original tumor and, so far as possible, removed.

In addition to the lymphatics of the organ proper, the adjacent lymphatic plexuses

must also be considered, as malignant disease sooner or later transgresses the confines of

one to involve other lymphatic systems.

The lymph nodes receiving afferent vessels directly from the breast, comprise the

following groups:

(a) Axillary, both sides.

(6) Retro-sternal.

(c) Retro-pectoral (Rotter).
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{d) Supra-clavicular, deep cervical.

(e) Para-mammary (Gerota).

The lymph nodes of adjacent systems that frequently become involved in carcinoma

of the breast are, in their order of importance:

(a) Supra-clavicular, deep cervical.

(b) Axillary, opposite side.

(c) Diaphragmatic.

(d) Hepatic.

(e) Supra-xiphoid (Sappey).

(f) Upper brachial

(g) Intercostal.

(b) Inguinal.

Fig. i8.—Pectoralis major muscle and pectoralis minor muscle. The cut edges of the pectoralis

major muscle which has been removed show the points of origin and insertion of this muscle; the pectoralis

minor muscle is shown intact.

The course of the mammary lymphatic vessels passing to these several groups' of

nodes is a much disputed question. The anterior parietal lymphatic vessels of the thorax

comprise the following:

Cutaneous lymphatics.

Lymphatics of the breast.

Lymphatics of the peri-thoracic muscles.

Lymphatics of the intercostal muscles.

Lymphatics of the diaphragm.

Of these the cutaneous lymphatic plexus is held to be of chief importance and to it

the mammary gland lymphatics are looked upon as tributary. The drainage of the
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deeper portions of the breast into the lymph channels of the peri-thoracic muscles and

their fascial coverings is held by Gerota, Poirier, Cuneo and Delamere, and Sappey to

be subsidiary, under normal conditions, to the cutaneous route. The mammary lymph
vessels are divided by Poirier and his co-workers into the cutaneous and the glandular.

The cutaneous lymph vessels differ in distribution in the central and peripheral portions

Fig. ig.—Contents of the axilla shown by dissection made from before backward.

of the organ. In the former two main trunks arise from a central sub-areolar plexus, run

above and below the areola and turn transversely outward to reach the thoracic group of

axillary nodes. Some small trunks arise in the upper peripheral portions and pass over

the clavicle to reach the supra-clavicular nodes of the deep cervical chain. Some
mammary trunks seem to cross from one side of the chest to the other, thus creating an

anastomosis between the two sets of mammary lymph vessels.
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Olsner and Roeffel have demonstrated the existence of a lymphatic trunk that arises

in the lower inner quadrant of one breast and goes directly to the lymph nodes of the

opposite axilla.

The central cutaneous lymphatics begin in a fine network, beneath the areola, and

nipple, and unite into several trunklets. These latter break up to form the sub-areolar

plexus of Sappey in which a majority of the glandular lymphatics terminate. The latter

arise as sacs in the peri-lobular tissue and form channels which course through the peri-

ductal tissue to reach the sub-areolar plexus.

Accessory lymph channels emerge from the periphery of the organ and go either to

the axillary, subclavian or internal mammary (retro-sternal) groups of nodes. Several

Stemat ^^a^ids----

Int.mammary
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'usc.phrenic

Sheathofrectus

Fig. 20.—Internal mammary chain of lymphatics. (Leaf.)

of these accessory channels detach themselves from the inferior part of the mamma and

go directly to the axilla.

Grossman found, in 10 per cent, of the cases studied, a lymphatic trunk that arose

from the undersurface of the breast, perforated the pectoralis major and passed between

the two pectoral muscles to the subclavian nodes. A final group of accessory lymph

channels arises from the inner segment of the breast and follows the perforating branches

of the internal mammary artery to the retro-sternal nodes. These trunks are subject

to early senile atrophy, thus explaining the infrequency of the involvement of the retro-

sternal lymph nodes in carcinoma of the breast.

The lymphatic distribution as given above is founded on anatomical investigation.

Clinical and pathological evidence indicates that the dissemination of mammary car-

cinoma principally occurs by way of the lymphatics contained in the deep fascia. Lang-
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bans originated this view with which Heidenhain agreed, and Stiles in confirmation of

their observations divides the mammary lymphatics into five groups, viz.

:

(o) Superficial, including those of the nipple, areola and surrounding skin.

(b) Sub-areolar (Sappey).

(c) Intra-mammary.

{d) Lymphatics of the circum-mammary adipose tissue,

(e) Retro-mammary.

These systems are intercommunicative, and Stiles says "the retro-mammary lymphatics

receive all the efferent mammary lymphatics which leave the posterior surface of the

gland." In this way therefore the efferent lymphatics of the corpus mammse, of the

adipose tissue around it, and of the nipple, areola and skin over it, open either directly or

indirectly into the lymphatics of the deep fascia. Carcinomatous dissemination,

frequently an embolic process, primarily depends, as Handley has shown, upon centrifu-

gal growth from»the original focus along fascial planes, by a process of peri-lymphatic

permeation. Therefore, the direction of the lymph current or the convergence of lym-

phatic trunks at one particular point does not absolutely determine the location of second-

arily involved lymph nodes, which depends rather upon the situation of the primary

focus and the physical characteristics of its surroundings. Argument for or against a

certain direction of the lymph current is not apropos of the question from a pathological

standpoint.

Lymphatics of the Thoracic Muscles.—The pectoral muscles contain lymphatic

trunks in the inter-fascicular connective tissue, which are in direct communication with

the deep fascial lymphatics. Some of these channels follow the thoracic branch of the

acromio-thoracic artery to terminate in the sub-clavicular group of nodes in the axillary

chain ; others accompany the pectoral branch of the long thoracic artery to the thoracic

group of the same chain; while others are tributary to the retro-sternal group. It is

probable carcinomatous permeation along these channels that necessitates the complete

extirpation of the muscles in the performance of the radical breast operation.

L5rmph Nodes.—The demonstration of carcinomatous invasion of lymph nodes in-

accessible to the knife is rarely possible but determines the operability or inoperability

of any given case of mammary carcinoma. The groups that demand special attention

are the axillary, retro-pectoral and supra-clavicular nodes of the principle systems, the

upper brachial and axillary nodes of the opposite side and the supra-clavicular members
of the adjacent systems.

The supra-clavicular group of the deep cervical chain of nodes is involved, as a rule,

secondarily from the axillary system, but may be the primary seat of metastatic cancer

through the medium of the channel of Poirier from the upper inner quadrant of the

breast, to which we have called attention. This group belongs therefore to both the

primary and adjacent systems; while the same applies to the axillary nodes of the side

opposite to the tumor.

Axillary Nodes.—The axillary lymphatic plexus is composed of from i6 to 36

nodes united by stems but divisible into sub-groups, according to the position of the nodes

and the source from which their afferent vessels come. Piersol describes four terminal

sub-groups for stems from the arm and chest, and two sub-groups which are in the

nature of relays between these terminals and the subclavian trunk by which the lymph

from the entire axillary plexus is carried to the right lymphatic duct or to the thoracic

duct on the left side.
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Terminal Sub-groups.— (a) The brachial sub-group consists of nodes lying in relation

with the inner side of the first portion of the axillary vein.

(b) The anterior pectoral sub-group is composed of two or three small nodes situated

over the two or three intercostal spaces anterior to the long thoracic artery and under the

axillary edge of the pectoralis major muscle.

(c) The inferior pectoral sub-group consists of two or three small nodes lying upon or

posterior to the long thoracic artery and over the fourth and fifth intercostal spaces.

(d) The sub-scapular sub-group consists of six or more nodes lying along the sub-

scapular artery and two or three nodes on the dorsal surface of the scapula between the

teres major and teres minor muscles.

The intermediate sub-group consists of a number of large nodes situated in the interval

between the lateral chest wall and the upper part of the long thoracic vein as it turns
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Fig. 21.—Sub-diaphragmatic lympliatics. (Leaf.)

outward to open into the terminal part of the axillary vein. This group receives afferent

vessels from all of the terminal sub-groups of the axillary plexus while its efferent vessels

pass to the subclavian sub-group. The latter contains from six to twelve nodes situated

at the apex of the axillary space beneath, above and behind the pectoralis minor muscle.

These nodes receive afferents either directly or indirectly from all of the other sub-groups

and the majority of their efferents end in the subclavian trunk while a few pass to one

or more of the lower nodes of the inferior deep cervical group. Leaf has described a

collection of small lymph nodes in the mid-line of the axilla, both above and below the

deep fascia. They underlie the foramen of Langer, or central weak portion of the

axillary fascia, and are in communication with the upper set of the brachial nodes. These

are frequently involved in infections of the upper extremity and are also infrequently

involved in cancer of the breast. They should, however, be examined in all cases of
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mammary neoplasm, especially since they are superficial and therefore easily palpable

when enlarged.

The retro-pectoral nodes are of importance only in so far as they confirm the necessity

of removing the pectoral muscles in the radical operation for cancer. They are situated

between the two pectoral muscles and along the course of the subclavian accessory

lymphatic trunk which Grossman first described. These nodes are found according to

Rotter in 50 per cent, of cases. The deep cervical plexus is (practically) a subsidiary or

adjacent system, however, but is of the utmost importance as all of the axillary sub-

groups are in indirect communication with some of its inferior nodes which are frequently

involved in mammary carcinoma and infrequently removed. The nodes of this group
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Fig 22.—Diagram showing connections of lymphatics of serratus magnus and intercostal muscles.

(Leaf.)

S.M.L. Deep lymphatics of serratus magnus joining those of external intercostal muscle.
_
C.B.

Communicating branches between external and internal intercostal muscles. E.I.L. Lymphatics of

external intercostal muscle emptying into posterior intercostal glands. I.I.L. Lymphatics of internal

intercostal muscle and parietal pleura emptying into sternal glands. C.T.L. Lymphatics of visceral

pleura passing into collecting trunks of lung and emptying into tracheo-bronchial glands. P. Perfor-

ating branches passing into internal intercostal trunk.

occupy the supra-clavicular triangle and are situated anteriorly or superficially to the

scalene muscles and the trunks of the brachial plexus. In addition to the afferent

vessels, to which we have referred as coming from the axillary afferent nodes directly

from the upper inner quadrant of the breast, these nodes receive vessels from the integu-

ment of the upper part of the anterior chest wall, and vessels which ascend from the liver

and diaphragm following the course of the internal mammary artery to the left, or more

rarely to the right group. Their tributaries from the head and neck do not concern us

in this connection.

Anastomoses across the mid-sternal line, or a crossed origin of the trunklets, bring

the axillary plexuses of the two sides into communication with one another.
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The nodes of the superficial upper brachial or delto-pectoral group are in relation

with the cephalic vein in the delto-pectoral groove and their efferent vessels enter the

deep cervical nodes or the subclavian sub-group of axillary nodes. The deep upper

brachial nodes are in relation with the brachial artery below the point of insertion of the

pectoralis major muscle and in the radical operation for cancer should be removed

together with the overlying deep fascia, for as both Handley and Lockwood have shown,

they are frequently involved in the cancer metastasis.

Lymph Nodes Frequently Involved in Carcinoma of the Breast but Inaccessible to

the Knife.—The retro-sternal and internal mammary, intercostal, sub-diaphragmatic,

hepatic and supra-xiphoid group of Sappey may be arbitrarily included under the above

heading.

The retro-sternal group consists of four or six nodes lying in front of the internal

mammary artery and arranged in a chain which lies near and runs parallel to the lateral

borders of the sternum. Its afferent vessels come from the mammary integument of

the pre-sternal region, the anterior portion of the intercostal spaces, the superior portion

of the recti abdominales muscles, from the upper surface of the liver and from the dia-

phragm. The hepatic efferents run in the falciform ligament, to the diaphragm, which

they pierce near the lateral border of the xiphoid process, to enter into the supra-xiphoid

plexus of Sappey which is tributary to the internal mammary plexus. The mammary
tributaries to this plexus are minute twigs which arise in the parenchyma or inner seg-

ment of the breast and follow the perforating branches of the internal mammary artery.

These twigs suffer early atrophy in senility so that direct cancerous involvement of the

retro-sternal lymph nodes is less. frequent than the close association between the two

would lead one to expect.

The intercostal lymphatic plexus is found in association with the intercostal blood-

vessels. It anastomoses in front with the internal mammary plexus and behind with the

para-vertebral plexus. It contains two groups of small nodes, one at the point of origin

of the lateral cutaneous branches of the arteries, the other in relation with these vessels

at the angles of the ribs posteriorly. Efferent vessels from the latter communicate with

vessels of the vertebral lymphatic plexus. This communication explains metastatic

involvement of the vertebral bodies in some cases of cancer of the breast. The remaining

tystems afferent to the internal mammary plexus have been discussed in the considera-

sion of the anatomy of the epigastric triangle.

BiBLIOGEAPHY

Ai.TMANN.—Virchow's Archiv, Bd. cxi, p. 318.

Bailey and Miller.—Textbook of Embryology, 191 1.

BotriN ET Ancell.—Compt. rendu soc. de Biol., igog, Ixvi, 605, 68g.

BiEDL.—Ztschr. f. exper. Path. u. Therap., igio, vii, 350.

Bonnet.—Ergebnisse d. Anat. u. Entwick., Bd. vii, i8g8; Bd. ii, i8g2.

Bonnet.—Lehrbuch der Entwicklungsgeschichte, Berlin, igoy.

Deaver.—-Textbook of Surgical Anatomy, Vols, i and ii.

Handley.—"Cancer of the Breast and its Operative Treatment:" Lend., igo6, Clinical Jour., London,

igo8-og, xxxiii, 411, 414.

Heidenhain.—Archiv f. klin. Chir., 1889, p. 97.

Hirst.—Am. Journ. of Obstet., January, igi3.

Kallids.—Anat. Hefte, i8g7, Bd. viii.

Krause.—In Hertwig's "Handbuch der Entwickelungsgeschichte des Menschen und der Wirbeltiere,"

Bd. ii, Text i, 1902.



44 THE BREAST

Lane-Claypon and Starling.—Proc. Roy. Soc, London, 1906, Series B, Ixxvii, 520.

Oliver.—Edinburg Medical Journal, 191 2.

O'DoNOGHTTE.—Journ. of Physiology, 191 2, xlvi, 6,

PiERSOL.—Textbook of Anatomy.

Schmidt.—Die Verbreitungswege der Karzinome, Jena, 1903.

Schmidt.—Mophologische Arbeiten, 1897, Bd. xvii.

Strahl.—Verhandl d. anat. Gesellsch., Bd. xii, 1898.

Stiles.—Edinburgh Medical Journal, 1892.



CHAPTER III

THE CONGENITAL ANOMALIES OF THE BREAST

AMASTIA OR AMAZIA

These terms are applied to conditions in which there is congenital total absence of

one or both of the mammary glands, or in which one or both glands are undeveloped or

rudimentary in development. To the latter condition the term " micromastia " might

more correctly be applied.

It has already been shown in discussing the embryology of the glands, that in mam-
malian embryos, O. Schultze ("Uber die erste Anlage des Milchdriisen apparats," Anat.

Anzeiger, 1892) has shown that in 10 mm.-i5 mm. embryos, there is an epithelial ridge,

the "milk-line," that passes along each side of the body of the embryo, from the future

axillary to the future inguinal region, and sometimes beyond these limits so as to extend

to the budding limbs in the neighborhood of the shoulder and pelvic girdles. A little later

the line ceases to exist as such, but is represented by a certain number of tiny points in

each of which the epithelium piles up and becomes the "Anlage" of a future mammary
gland. In many mammals, all of these anlagen develop into mammse, but in others, a

greater or smaller number of them become suppressed or extinguished as development

progresses, only the number and distribution normal to the species remaining. What
Schultze showed to be true of the lower animals, H. Schmidt (" Morphologische Arbeiten

iiber die normale Hyperthelie menschhcher Embryonen and iiber die ersten Anlagen

der menschlichen Milchdriisen," Morphologische Arbeiten, Jena, 1897, VII, 159-199)

has shown to be true of the human embryo. If in the course of the suppression of these

anlagen the total number is extinguished, the result is complete absence of mammary
glands on both sides of the body. The first cause of the amastia is, therefore, referable to

a period of embryonal development in which the embryo is not more than 26 mm.-6o mm.
in length. At a somewhat later period the primitive anlage begins to develop into the

gland and if at this time, for any reason, the developmental process miscarries, the result-

ing gland may be rudimentary almost to the point of invisibility, or to the point of

unrecognizability.

Disturbance of the developing germ sometimes results in malformation of one or the

other upper extremity of the body and affects the mammary gland as well as other

structures. Amastia following disturbances of this kind is usually easy to recognize be-

cause of the associated defects in the cutaneous, adipose, muscular, cartilaginous or even

the body tissues of the thoracic wall, or because of defects in the structure of the arm.

In nearly all of these cases the absence of the mammary gland goes hand in hand with

thinning of the adipose covering of one or the other side of the chest andlossof thecosto-

sternal serrations of the pectoralis major muscle.

It is not impossible that the defect of structure in these cases is akin to the more

severe disturbances that lead to sternal fissure and lateral thoracic fissure. Testut

has endeavored to account for such cases by supposing that the defect is "a reversion."

It is, of course, well known that carnivorous animals are without clavicles, that many

quadrupeds have slightly developed clavicles, and that should there be a cessation of

45



46 THE BREAST

development in correspondence with what is, normal in these animals—a reversion proc-

ess—a condition similar to what has been described might arise. Tentchoff (These de

Paris, 1900, No. 169) in discussing this theory of amastia points out that it is invalidated

by the fact that the clavicle is always present unchanged and that it is not the superior

and clavicular portion of the pectoralis major muscle that is absent, but invariably the

inferior costo-sternal portion.

Amastia with associated muscular and other anatomical deformity has also been ac-

counted for upon the supposition that morbid conditions of the central nervous system,

by which the influences governing the perfect development of these parts is controlled, may
have occurred.

The most satisfactory explanation for cases of unilateral amastia with defect of the

muscular and other subjacent tissues is offered by Froriep ("Neue Notizen," 1839, X,

p. 9) who thinks it caused by the pressure of the arm upon the side of the thorax of the

foetus in utero. This theory makes a strong appeal and finds support in the varying

extent of the disturbance which sometimes causes hypoplasia of one gland which may be

simply undersized, reduced to a mere rudiment, or entirely extinguished through atrophy,

such changes being accompanied by muscular and other deformities usually correspond-

ing in severity to what is shown by the mammary gland. The theory is further

confirmed by the discovery, that in some cases, the arm can be fitted into a groove

corresponding to the distribution of the atrophied tissues, as in one of Thomson's cases

(Teratologia, Jan. i, 1895, II, No. i, p. i), and by other signs of compression, such

as slight accompanying scoliosis, in Haeckel's case (Virchow's Archiv, CXIII, p. 474)

.

It is, of course, by no means easy—if it be at all possible—to determine the cause of

the deformity when the patient comes under observation during adult life. For this

reason as well as because cases have been reported solely on account of the interest

attending the absence of the mammas it often happens that nothing is said of any existing

associated deformity, and it becomes difiicult to correctly classify the cases. In the

arrangement given below, not a few of the collected cases might as correctly have been

placed in one group as in another since the essential data for classification are lacking.

The correlation between the organs of generation and the mammae has already been

discussed, but must now be recalled in relation to the condition in which these organs

are found in adult life. It is perhaps easy to conceive that in cases in which the sexual

organs, and particularly the ovaries are deficient or defective, the mammae might fail to

develop at puberty as is commonly the case, but it is very difficult to account for such

cases as Remfry's in which there were only rudiments of breasts, the diameters of the

areolae being not more than }4 inch and the nipples very tiny, the patient having no

uterus or adnexa, and still more difficult to account for the two cases of Scanzoni (Kiwische

klin. Vortrage, "Die Krankheiten der weiblichen Briiste,"Prague, i855,III,p. 47) in one

of which the patient had no right breast and no right ovary, and in the other the patient

had no left breast or left ovary.

Neugebauer's "Hermaphroditism beim Menschen" contains a considerable number

of cases of pseudohermaphroditism, in females, in which the abnormal condition of the

sexual organs is attended by mammary glands of the male type—micromastia.

In a few cases of amastia some inherited defect of development seems to play a part

in the production of the deformity. Thus, GeoSroy Saint-Hilaire (Analekten fiir Frauen-

krankheiten, IV, 155) observed a woman having only one breast, whose daughter was

similarly deformed. He says that Lousier saw a similar case, but in this he was mistaken.

Lousier's statement is, "I know a woman and a young girl each of whom has only one
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breast." Nothing is either stated or imphed that should lead to the inference that they

were mother and daughter.

In a few cases prenatal maternal impressions are offered to explain the abnormality;

thus in King's cases (Medical Times and Gazette, 1858, XVI, 527) the mother of the

patient thus sought to account for the daughter's deformity, though the fact that the

amastia was accompanied by the absence of the lower serrations of the pectoralis major

muscle would seem to make the case fall in the most common group. More interesting is

perhaps the case of PauU (Lancet, 1862, I, p. 648) in which maternal impression was

again offered to account for the condition of the patient who had one normal breast and

one so rudimentary that it was represented by a small pimple in the place of a nipple.

In this case nothing is said about associated deformity of the muscles, but it is quite clear

that the rudimentary structure was a breast, for when the patient became pregnant it

swelled and became painful.

Amastia naturally attracts greatest attention when it occurs in women, whose organs

are large and prominent and are naturally called upon to nourish their children. But it

also occurs in boys and men. Thus, Hutchinson (Medico-Chirurgical Transactions,

1886, LXIX, 473) reports the case of a boy of three arid one-half years with a peculiar

and interestmg atrophic skin affection, who had no mammae. The normal location of

each nipple was shown by a little mark like a scar. This boy had normal appearing sexual

organs. Thomson (Teratologia, 1895, II, p. i), whose studies were chiefly made with

reference to the muscular deformity and whose interest in the mammae was quite second-

ary, has reported the case of a man ig years old with complete absence of the left mamma.

Whyte (Lancet, 1904, II, p. 1249) has reported the case of a Chinaman 45 years of age with

absence of the right breast. Young (Lancet, 1894, I, p. 19; 313) a case of a lad 16 years

old with no left breast at all, and Zimmermann (Correspondenzbl. fiir schweizer

Aerzte, 1893, p. 361) a man of 25 with absence of the right breast. In all of these

cases of unilateral amastia in males there were associated muscular deformities.

Cases of micromastia are no more easy to explain than those of amastia. Thus, in

the case reported by Caillot (Memoires de la Societe Medicale d'Emulation, 1798, II,

474) a woman aged 21 years with mammary glands like a man, was found to have almost

an imperforate vulva, and one would naturally expect that the organs of generation

were at fault; however, it is not stated that she lacked ovaries. Greenhow (Medico-

Chirurgical Transactions, 1864, XLVII, p. 195) studied a case with imperfection of the

sexual organs and deformity of the sternum ; she had rudimentary mammae like those of

a man. In Pear's case (Philosophical Transactions of the Royal Society of London,

1865, XCV, 225), the patient had no ovaries and had never menstruated. Her breasts

were no more developed than those of a man. Renauldin (Memoirs de la Societe

d'Emulation, 1798, II, p. 474) saw a woman 25 years of age whose vulva was nearly

closed and whose breasts were no larger than those of a man. McGillicuddy (Medical

Record, 1891, XL, 448) saw a woman of 26, a neurasthenic, with no mammary develop-

ment, the condition being about the same as in the male breast, nipples alone existing.

In this case nothing is said about the condition of the sexual organs.

The amastic and micromastic deformities are very rare. It was at one time sup-

posed that polymastia was also very rare, but when interest in it became aroused and

opportunity for special observation and study offered, this was found to be a mistake.

The examination of the thoraces of thousands of women in tuberculosis sanatoria and

dispensaries; the observation of the breasts of millions of parturient women, and the

physical examination of millions of recruits and conscripts have added thousands to the



48 THE BREAST

cases of polymastia in the literature, but there have been very few additions to the

small number of reported cases of amastia.

The most important synoptical papers with collected cases of amastia are those of

Williams (Journal of Anatomy and Physiology, 1890-91, XXV, 304) and Hubert (These

de Paris, 1907). We have reviewed the entire literature, looked up every reference,

added a good many cases to those formerly collected, and have attempted to classify

them.

The works of Thomson (Teratologia, 1895, II, No. i, p. i) and Tentchoff (These de

Paris, 1900, No. 169) upon the congenital absence of the pectoral and other thoracic

muscles have been of assistance in tracing out a number of the cases.

In the tabulation it has been thought best to make no strict separation of cases of

amastia, athelia and micromastia. In many of the cases of amastia it is said that the

breast is represented by a "nipple only," or by a "pigmented spot" or that "there is no

mammary development but only a rudimentary organ like that of a man." In all of

these cases there may have been some mammary tissue, and in cases in which such women
;became pregnant it is usually found that there is a tendency for such rudiments "to

swell" or to "become painful" or both. There is then an ascending series from cases

with no sign of a gland at all, through glands of masculine size and appearance, to glands

like one of Engstrom's cases (Annales de Gynecologie, 1889, XXXI, p. 84) in which one

gland is said to have been only one-iifth the volume of the other, or McGillicuddy's

(Medical Record, 1891, XL, p. 447) in which it was one-half the size of the normal, or

Neuhof's (American Journal of Surgery, 1911, XXV, 197) in which the right breast re-

mained like that of a young virgin, while the left breast was enormous, after the patient

had nursed four children.

TABULATION OF THE CASES OF AMASTIA AND MICROMASTIA IN THE LITERATURE
UP TO igis

.A- Aplasia of the mammary glands, apparently referable to total suppression of the primitive

''anlagen," there being no associated deformity and no discoverable cause.

I. Bilateral.—Complete congenital absence of both breasts.

I. In Females.—Batchelor.—British Medical Journal, 1888, II, p. 876.

Lousier.—These de Paris, 1801.

Wylie.—British Medical Journal, 1888, II, p. 235.

GiLLY.—Courrier de Med., 1882, XXXII, p. 27 (cited by Hubert).

II, In Males.—Hutchinson:—Medico-Chirurgical Transactions, 1886, LXIX, p. 473.

;II. Unilateral.—Complete congenital absence of one breast.

I. In Females.—A. Right side.

AuMONT, P.—Province m6d., Paris, 1912, XXIII, 337.

Froriep.—Neue Notizen, 1839, X, p. g.

King.—Medical Times and Gazette, 1858, May 22, XV, p. 257.

RiED.—Neue Notizen, 1842, XXIII, p. 254 (cited by Hubert).

B. Left side.

Engstrom.—Annales de Gynecologie, 1889, XXXI, p. 84.

Launois et Hubert.—These de Paris, 1907.

C. Side not stated by the reporter.

Foerster.—Preparation de la collection pathologique de Gottingen, Atlas PI. XI (reference

given by Hubert).

Lousier.—Diss, sur Lactation: These de Paris, 1801.

Lousier.—Ibidem.
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Maraxdel.—Murat et Patissier, Dictionaire des Sciences Mfidicales, Paris, 1818, XXX, p. 378,

article "Mamelle."

Neumann.—Centralbl. fiir Gynakologie, 1899, XXIII, 1299.

Paull.—^Lancet, 1862, I, p. 648.

Saint-Hilaire.—Analekten fiir Frauenkranliheiten, IV, 155.

Saint-Hilatre.—Ibidem.

ScHi.oZER.—Die angeborenen Missbildungen des gesammten weiblichen Gesclilechtssystems,

Inaug. Diss., Eriangen, 1842 (cited by Williams, Jour, of Anat. and Piiys., 1890-91, XXV,

p. 304).

. Aplasia of the mammary glands from inhibition of the growth of the primitive " anlagen " associated

with simultaneous aplasia of other reproductive organs.

I. Unilateral.—A. Right side with absence of the right ovary.

SCAXZONI.—Kiwische klinische Vortrage, "Die Krankheiten der weiblichen Brustdriise," 1855

ni, p. 47-

B. Left side with absence of the left ovary.

SC.4NZ0NI.

—

Ibidem.

II. Bilateral.—The subject being a hermaphrodite.

PiLCHER.—Lancet, London, 1848,1. 915. This case is quoted by Williams in his paper in the

Journal of Anatomy and Physiology, 1890-gi, XXV, p. 304-305, but we have not been able

to find the original contribution, the reference he gives being wrong.

Fig. 23.—Amastia. Com-
plete, bilateral, congenital ab-

sence of the mammary glands.

(Wylie.)

Fig. 24.—Amastia. Complete left unilateral

amastia; said to be without muscular deformity.

(Launois et Hubert.)

C. Hypoplasia of the mammary glands.

I. MiCROiiASTiA associated with deformity of other reproductive organs.

Bilateral.—
Cailliot.—Memoirs de la Societe medical d'Emulation, 1798, II, 474.

DeSinety.—Traite de Gynecologie, 1884, p. 947; cited by Williams (Jour. Anatomy and Physi-

ology, 1890-91, XXV, 304).

Greenhow.—Medico-Chirurgical Transactions, 1864, LXVII, 195.

McGiLLicuDDY.—Medical Record, 1891, XL, p. 448.

Pe.ars.—Philosophical Transactions of the Royal Society of London, 1805, XCV, p. 225.

Renauldin.—Memoirs de la Soc. Med. d'Emulation, 1798, II, 474.

Remfry.—Obstetrical Transactions, London, 1895, XXXVII, p. 12.

B.A.YNHAM.—London Medical Gazette, III, p. 732.

D. Hypoplasia or atrophy of the mammary glands accompanied by abnormalities of cutaneous, adipose,

glandular, muscular, cartilaginous or osseous tissues of the thoracic wall. It is possible that some

cases of aplasia may be among these.
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I. Cases in which there were no Mammary Glands at all.

A, In Females.

{a) On the right side.

Fboriep.—Neue Notizen, 1839, IX, X, p. 10.

Lutaud.—Archiv. gen. de Med., 1910, p. 467.

ViANNA\.—Rev. d'orthop., Paris, 1908, 2 s., IX, 459.

(6) On the left side.

King.—Canstatt. Jahresberichte, 158, IV, p. 15.

Peiper.—Deutsche med. Wochenschrift, 1891, p. 265.

Simpson.—British Medical Journal, 1913, I, 336.

Thomson.—1 eratalogia, 1895, i, No. I, p. i.

Widmer.—Correspondenzbl. fiir schweizer Aerzte, 1888, p. 472.

B. In Males.

(a) On the right side.

Thomson.—Teratologia, 1895, I, No. i, p. i.

Trentchofe.—These de Paris, "Absence congenitale du grand et du petit pectoral," 1900,

No. 169.

Whyte.—^Lancet, London, 1904, II, p. 1249.

Zimmermann.—Correspondenzbl. ftir schweizer Aerzte, 1893, p. 361.

Fig. 25.—Amastia. Unilateral amastia,

with absence of the left breast and associated

absence of the pectoralis muscles. (Thompson.)

Fig. 26.—Inequality in the

size of the mammary glands from
left micromastia. (McGilli-

cuddy.)

(i) On the left side.

Peiper.—Deutsche med. Wochenschrift, 1891, p. 265.

Seitz.—Virchow's Archiv, 1884, p. 336.

Thompson.—Teratologia, 1895, I, No. i, p. i.

Young.—Lancet, 1894, I, p. 19; 313.

Ziemssen.—Inaug. Diss., Greifswald, 1891.

II. Cases in which there is a Rudiment of a Gland.

A. Females.

(a) On the right side.

Gruber.—Virchow's Archiv, 1886, CVI, 501.

Kalischer.—Cited by Hubert, These de Paris, 1897.

(J) On the left side.

Grxjber.—Archiv f. path. Anat. u. Phys., 1886, CVI, 474.

Haeckel.—Ibidem, CXIII, 474. Also Centralbl. fiir Chirurgie, 1889, No. 11, p. 200.

B. Males.

(a) On the right side.

Ebstein.—Deutsch. Archiv fiir klin. Med., VI, 283.
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(i) On left side.

SiODT.—Deutsche Zeitschrift fiir Nervenheilkunde, 1897, X, 402.

III. Cases in which there is a Distinct Gland Considerably Smaller than its Fellow.

A. Females.

(o) On the left side.

Engstrom.—Annates de Gynecologie, 1889, XXXI, p. 84.

McGiLLicuDDY.—Medical Record, 1891, XL, p. 448.

(6) On the right side.

Nel^of, H.—American Journal of Surgery, New York, igii, XXV, 197.

ATHELIA

The absence of the nipple from one or both of the mammary glands is an infrequent

deformity. The only case that seems to have found its way into the Uterature being

reported by Chambers (Trans. Obstetrical Society of London, 1897, XXI, 256). The

individual was an hermaphrodite, appearing Hke a woman, and having a well-developed

bust. Both nipples were completely absent and the place of each was occupied dy a

small rose-colored spot representing the areola. More common than real absence of the

essential substance of the nipple is a condition in which it may be flattened, depresseb or

even excavated. In the latter case the patient is said to have "hollow nipples" or

"inverted nipples." The deformity is a serious one as it makes it impossible to nurse

a child. A false nipple with a glass shield to fit against the breast sometimes compensates

for the absent nipple, but artificial feeding must be resorted to in perhaps the greater

number of cases. The hterature upon the subject is remarkably limited, Duval ("De

Mamelon et de son Aureola," These de Paris, 1861) having probably written the most

important paper upon the nipple and its abnormalities.

AtheHa is difficult to explain. Presumably it depends upon the failure of the mus-

cular and fibrillar tissue to develop about the milk ducts at the appropriate time, but

the explanation of this failure is not forthcoming. Attempts have been made to account

for athelia as a reversionary phenomenon, on the ground that nippleless mammary glands

occur in Echidna. This explanation may make an appeal in the absence of anything

better, but does not favorably impress the writer.

POLYMASTIA, POLYMAZIA, PLEIOMAZIA, HYPERMAZIA

Polymastia is an excessive number of mammary glands. The excessive or super

fluous glands are known as supernumerary, or accessory or supplementary glands in

various writings on the subject.

If total suppression of the embryonal mammary "anlagen" of the milk-lines of the

embryo can result in deficiency of glands or amastia, abnormal retention and develop-

ment of the anlagen can equally well result in an excessive number of glands or polymastia,

the condition to which attention is next to be directed. It is unlike amastia in being of

frequent occurrence and therefore probably attracted attention in very early times. We
have no records to guide us in the study of the history of the subject, but certain facts

remain that may be looked upon as suggestive as well as interesting. Thus, the Phoe-

necian goddess Astarte is frequently represented as having a number of mammary
glands, and the famous goddess "Diana of the Ephesians" is usually represented with

the trunk covered with large and well-formed mammse. These are undoubtedly sym-

bolical of fecundity and of abundance but perhaps the origin of the symbol can be traced
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to the observation that human beings are occasionally provided with abnormally abun-

dant mammas and that such individuals may be exceptionally fecund.

Early writers seem to have been interested in polymastia as a phenomenon, and

busied themselves in recording such cases as came under observation, many of which are

so fantastic as to remind one of the stories of "the anthropophagi, and men whose heads

do beneath their shoulders grow," though others fall into line with later observations

and are undoubtedly credible.

A certain glamor of romantic interest attaches to the condition and may explain why
rumor, always busy with the affairs of persons of distinction, should attempt to saddle this

abnormality upon certain characters in history. Thus, in most writings upon the sub-

ject the statement of Percy and Laurent (Article "Multimames" in the Dictionaire des

Sciences Medicale, 1819, XXXIV, 520) that Junia, daughter of Junius Avitus and mother

of Alexander Severus had supernumerary mammae and so earned the name "Junia

Mammae," though as Leichtenstern points out "mamm^" or "mammeae" may mean

"httle mother;" and that Anne Boleyn, one of the wives of Henry VIII of England, and

one of the most beautiful women of her time, suffered from polydactylism, having six

fingers on each hand, and from polymastia having three breasts, is copied without

authority, but without question by author after author. Later writers, such as Wyat
(Extracts from the life of Queen Anne Boleyn, London, 1818) and Miss Benger ("Mem-
oirs of Anne Boleyn," London, 1821) who have, by reference to existing documents,

endeavored to confirm them have been unable so to do.

The literature upon polymastia is very large, and we have collected about 500

references, the greater number of which—all that the libraries were able to supply

—weje read and analyzed. It is an interesting literature, although it becomes in-

creasingly monotonous as the unfortunate custom that modern medical writers have

adapted from the Germans, makes a majority of the recent contributors feel called upon

to review more or less of the antecedent literature even though they have nothing more

to add than the report of a single new case. The literature consists of reports of single

cases, of synopses and tabulations of cases from the previous writings, of tabulations of

large numbers of cases in the experience of single individuals, and of attempts to explain

the phenomenon along embryological and zoological lines.

Of the writings that deal with the subject the following are of greatest importance

and usefulness:

Percy et Laurent.—Article "Multimames" in the Dictionaire des Sciences Medicale, Paris, 1819,

XXXIV, p. 525-

MuRAT ET Patissier.—Article "Mamelle," Ibidem, XXX, p. 378.

FouRNiER.—Article "Cas rares," Ibidem, IV, p. 151.

Flechsig.—" Die Polymastie seu de foemines multimammiis," Inaugural Dissertation, Schneeberg, 1839.

Seems to have been the first to endeavor to study the subject from the standpoint of

comparative anatomy and shows that the position of the supernumerary glands in man
corresponds to the position of normal mammje in many of the lower animals.

Bartels.—Archiv fiir Anatomie, Physiologie and Medizin (Reichert and Du Bois, Raymond's

Archiv), 1872, 304.

Bartels was apparently the first to seize upon Darwin's theory of "reversion" as an

e.\planation of polymastism.

Peuch.—"Les mamelles et leurs anomalies," Paris, 1876.

Leichtenstern.—Virchow's Archiv, 1878, LXXIII, 222.

Collected 105 cases which he tabulated and analyzed. He appears not to have known

of the works of Flechsig or of Peuch. He is a follower of Darwin, and endeavors to ex-

plain polymastism by "reversion."
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J. Mitchell Bruce.—" On Supernumerary Nipples and Mammse," Journal of Anatomy and Physiology,

London, 1879, XIII, 425.

Bruce was an independent worker whose observations of 3956 cases of consumption in the

Brompton Hospital, resulted in the discovery of 61 cases of polymastism. These cases

he tabulates.

Neugebauee.—"Eine bisher einzig dastehende Beobachtung von Polymastie mit zehn Brustwarzen,"

Centralblatt fiir Gynakologie, 1886, X, 729.

Neugebauer's case heads the list of supernumerary organs, his patient having eight super-

numerary in addition to the two normal mammae. He also collected and tabulated the

cases in the literature.

Hansemann.—Verhandlungen der Berliner Gesellschaft fiir Anthropologie, 1889, p. 434.

In addition to reporting two new cases, Hansemann tabulates 263 cases collected from the

literature.

Bardeleben.—"Die Haiifigkeit iiberzahliger Brustwarzen (Hyperthelie) besonders beim Manne,"

Verhandlungen d. anat. Gesellschaft, Jena, 1S91, V, 247.

"tjber 600 neue Falle von Hj'perthelie bei Mannern," Ibideni', 1892, VI, 199.

"Weitere Untersuchungen iiber die H3'perthelie bei Mannern," Anatomische Anzeiger,

Jena, 1892, XII, 87.

" Massen Untersuchungen iiber Hyperthelie beim Manne," Verhandlungen der anato-

mischen Gesellschaft, Jena, 1893, VII, 171.

V. Bardeleben has attacked the subject in a new and thorough manner, using the German
military conscripts and extending the observations into hundreds of thousands and com-
piling and tabulating the results not only with reference to the anatomical distribution of

the supernumerary organs, but also with reference to their geographical distribution

throughout the German empire. His work is most interesting but is entirely confined

to polymastia in men among whom it is unimportant.

Williams, W. R.—"Polymastism, with Special Reference to Mammas Erraticae and the Development

of Neoplasms from Supernumerary Structures," Journal of Anatomy and Physiology,

1891, XXV, 234.

This paper is a long and masterly review of the whole subject, presented from the Dar-

winian point of view of "reversion" or "atavism." It is one of the most interesting papers,

though it suffers somewhat from the extreme prejudice of the author's viewpoint.

IwAi.—"A Statistical Study of Polymastia in the Japanese," The Lancet, London, 1907, II, 753.

"The Relation of Polymastia to Multiple Births," The Lancet, London, 1907, II, 818.

"The Relation of Polymastia to Tuberculosis," The Lancet, London, 1907, II, 958.

In these papers Iwai gives the results of elaborate and comprehensive studies upon poly-

mastia made in Japan by Kurowa, Katayama, Sato, Otani, and himself. All of the cases

are Japanese and comprise both men and women. They number in all 1680. This paper

is useful for comparison with those of von Bardeleben and shows the differences between

the European (German) and Asiatic (Japanese) in regard to incidence and distribution.

Hug.—Correspondenzbl. fiir schweizer Aerzte, Basle, 1913, XLIII, 366.

Collected 103 cases corresponding in situation to the "milk-lines," and added 18 new cases

observed in the clinic at Strassburg.

Maeie, P.
—"Mamelon surnumeraire transmis hereditairement dans une famille; coincidence avec

plusieures grosseuses gemellaires; reversion atavique a ou creation d'un type polymaste et

polygene," Bull, et Memoirs Soc. Med. d'Hop. de Paris, 1893, 3 s., X, 457.

This paper is the best account of the hereditary nature of polymastia that has been pub-

lished and the family he studied is of great interest containing no less than 19 members so

affected.

From the perusal of these papers one can arrive at a very intelligent understanding

of the subject, and might write a paper that would make a good showing anywhere. It

occurred to us, however, that as most of the interesting cases collected by the writers

of the recommended papers had first made their appearance 'as individual case reports,

it might be possible by looking up all of the isolated case reports, in the literature, to add

new and interesting ones and bring out new facts of importance bearing upon the sub-

ject. We are exceedingly glad that we carried the idea into execution,, for though it
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cost many dreary hours of library research, it has furnished so many interesting addi-

tions as to make the present writing the greatest collection of cases—especially rare

cases— ever brought together.

Influence of Heredity.—^Like amastia, polymastia is a congenital condition, but unlike

amastia, polymastia is largely a hereditary condition. The reader will remember that

the only case of amastia in which heredity was claimed was that of Geoffroy Saint-

HiUaire. But of hereditary polymastia, many cases are reported and carry complete

conviction with them. Thus we find:

Hacquaed (These de Strasbourg, 1831, No. 980) reported a case of polymastism whose mother and

grandmother were similarly affected.

Marie (Bull, et Mem. Soc. d'Hop. de Paris, 1893, 3 s., X, 457) tracing the occurrence of the condition

through 19 members in four generations of the same family.

Alexander (Med. Times and Gazette, London, 1855, N. S., XI, 70) reports the case of a Mulatto man
with three nipples on each side of his chest. His mother was similarly deformed, as were

his sisters and brothers.

Andrew (Trans. Path. Soc. of London, i867,«XVin, 271) reports a case of a man with four nipples

whose brother also had four.

Blanchard (Bull, de la Soc. d'Anthropologie, Paris, 1886, 3 s., IX, 485) reports the case of a Boston

man with four nipples. He has 13 children. Six girls are free from polymastic mal-

formation but seven boys are like their father in that particular.

Dizwell (Boston Medical and Surgical Journal, 1874, XC, 274) reports the case of a woman with two

marks like "moles," one on each side, below the breast. When she became pregnant it

became evident, through pain, enlargement and lactation, that these were supernumerary

mammae. She is the mother of several children, the oldest boy having the same poly-

mastic condition.

Edwards (Medical News, Phila., 1886, XLIII, 264) saw a young man with a supernumerary nipple on

the right side, whose sister had a supernumerary mamma on the right side.

Handyside (Journal of Anatomy and Physiology, 1873, VI, 56) saw two brothers each of whom had

four nipples.

Peuch ("Les mamelles et leurs anomalies," 1876) refers to a case credited to Scalzi in which mother

and daughter were polymastic.

Robert (Journal generale de med., C, 57) points out that the mother of his famous case of super-

numerary mamma on the outer side of the thigh, was a polymastic.

Stoyanov (Bull, de la Soc. d'Anthropologie de Paris, 1894, 4s., IX, 301) states that among his nine cases,

heredity appeared twice. First a man, his son and his nephew were polymastic; second, a

woman and her mother were polymastic.

Petrequin (Gaz. medicale, 1837, p. 195) reports the case of a man with three mammary glands, whose

five children, three boys and two girls were all similarly malformed.

Jessien (Lancet, 1826-27, XII, 618) reports a case of supernumerary mamma in the groin, in a patient

whose toother also had a supernumerary mamma on the thorax.

Hug (Inaugural Dissertation, Strassburg, 1908) states that the mother of one of his cases was similarly

affected.

Nearly all of the synoptical writers make more or less mention of the frequency of

heredity in polymastia but their results vary surprisingly. Thus Bruce was unable to

trace heredity in any of his 61 cases, though Iwai could do so in 6 per cent, of 555 cases

so studied.

The probability is that more careful studies will show that polymastism like poly-

dactyHsm is an hereditary condition that makes its appearance with great regularity and

according to fixed rules (Mendel's law).

Theories of Occurrence.—The hereditary character of polymastia being thus estab-

lished it becomes necessary to inquire how the malformation makes its primary appear-

ance. The earlier writers, who knew of but few cases and in whose writings fiction

seems to be somewhat confused with fact, looked upon the occurrence of supernumerary
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mammary glands, as upon all other congenital anomalies as "sports of nature." This

seemed sufficiently satisfactory and the matter was given but little attention until

Meckel (Illustrirte Med. Zeitung, 1852, 1, 142) endeavored to explain polymastism upon

embryological grounds. Unfortunately the data at hand were too inadequate to enable

him to succeed, but it is interesting to see the conclusions at which he arrived. Either

taking some case that he was fortunate enough to see—though in his writing he does not

mention having seen it—or taking the case of Frau Valaque, Gorre's case of the woman
with five breasts, as the maximum number possible for a human being, Meckel conceived

that every human indi\'idual has " anlagen" for five mammary glands, two in the axillary

region, two in the pectoral region, and one in the mid-line below the normal breasts.

With observations of cases possessing a greater number than five breasts, this theory

failed. In 1871 Charles Darwin published "The Descent of Man" and suggested that

the occurrence of supernumerar}^ mammary glands in human beings might be included

among the evidences of "reversion" or the return of ancestral characteristics. The idea

seems to have impressed Bartels (Archiv fiir Anat. Phys. und Med., 1872, p. 304) and

particularly Leichtenstern (Virchow's Archiv, 1878, LXXIII, 222) who wrote the first

papers in which cases were collected and tabulated with the purpose of showing the

validity of the theory. The greater number of subsequent writers follow Leichtenstern,

though a few, like Champneys (Medico-Chirurgical Transactions, 1886, LXIX, 419)

and Leitz (Monatschrift fiir Geburtshiilfe u. Gynakologie, 1906, XXIV, 266), whose ex-

periences were chiefly confined to supernumerary axillary glands, have urged another

theory of origin, viz., that they arise through modification of the sweat glands.

One other theory of the pathogeny of supernumerary mammary glands remains to

be mentioned. It is the theory of Ahlfeld (Die Misbildungen des Menschen, Leipzig,

1880) that their occurrence depends upon the transplantation of the primordial

mammary cells by means of the amnion.

It may now be well to consider these theories one by one and see what evidence there

may be for and against each. Let us take them in the reversed order, ignoring Meckel's

theory as being without adequate foundation.

I. Ahlfeld's Theory that Supernumerary Mammary Glands Depend upon the Dis-

location of the Primordial Mammary Cells by the Amnion.—So far as our review of the

hterature goes it seems as though the author of this theory is without a second. That

the transplantation of the primordial mammary cells from the normal "anlage" to

remote positions on the body surface could be effected by any uniform intra-amniotic

pressure is palpably impossible. It must therefore, to be effective, be some kind of local

disturbance by the force of which the transplantation is brought about. The only known
local disturbance of this kind, is the formation of amniotic bands which occasion far

greater damage than uncomplicated polymastia. This theory, therefore, is of no validity,

and is mentioned solely because of its historic interest.

II. The Theory of Champneys (Medico-Chirurgical Transactions, 1886, LXIX, 419)

Leitz (Monatschrift fiir Geburtshiilfe und Gynakologie, 1906, XXIV, 266) and Geyl

(Centralbl. fiir Gynakologie, 1909, XXXIII, 952; 1562) that the supernumerary
mammary glands are enlarged and modified sweat glands that give off a modified and

milky secretion because of the generally increased activity of the dermal glands during

pregnancy and lactation. The authors mentioned are the chief supporters of this theory

that appeals to those whose experiences are largely confined to such supernumerary

glands as occur in the axilla. It is somewhat curious that it should have occurred to

Champneys as the cases that he reports are less distinctly in favor of it than those of
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many other writers. The cases adduced to support the theory are chiefly supernumerary

mammary glands occurring in the axilla, and as these form an interesting group, differing

in many respects from other supernumerary glands, it seems wise to give them mention

at some length at this point.

The existence of axillary mammary glands must often pass undetected, first, because

they lack the external morphological characteristics by which mammary glands can be

recognized, second, because they are out of sight in the axilla, and third, because they

usually do not in any way call attention to themselves except during pregnancy or when

they become diseased. For these reasons such formations in the axillas of men may
always escape detection and in the case of women who do not become pregnant, may
commonly do so.

The usual history of these cases is, that the patient, not having the least suspicion

that she is the victim of any malformation, becomes pregnant, experiences the usual

hypertrophy of the pectoral mammae, and with it, hypertrophy of the supernumerary

mammae. If this be sHght, it may pass undetected; if it be more considerable the patient

may become conscious of "lumps" in the axilla; if still more considerable the patient

may suffer from pain varying in intensity until in extreme cases it may be necessary to

excise the glands to relieve the suffering. The unexpected occurrence of painful "lumps

"

in the axillae of pregnant and parturient women has not infrequently been the source of

errors of diagnosis, incisions, excisions and other operations having been done under the

misapprehension that the surgeon was dealing with abscesses, enlarged lymph nodes,

tumors, etc. In a few cases reported by Cameron and by Marotte (see below) the lumps in

the axillae made their appearance at the time of the puberty hypertrophy of the mammae
and remained thereafter. In a great many cases the patient was not conscious of

their existence at puberty nor yet during pregnancy, but became suddenly conscious of

them during lactation, either because of painful swelling or on account of the leakage

of milk and the wetting of the clothing.

An analysis of the published cases enables them to be arranged into an ascending

series, as follows:

I. Cases in which lumps of painful character appear in the axillcB at the time of lactation

or during pregnancy, either where small painless lumps have existed since puberty or where

the patient was unconscious of the existence of any abnormality. With each succeeding

pregnancy and lactation there is a similar enlargement of the lumps which diminish in

painfulness, as a rule, with each pregnancy. The period of enlargement is usually

limited to a few days or weeks after lactation begins. The size of the enlargement varies-

from a nut to a goose egg. The lumps are unattached to the skin—in Bacon's case it is

said that they appeared to "be in the skin"—are more or less freely movable, more or

less lobulated and distinctly of an alveolar texture when palpated. There is no pigmenta-

tion over them, nor are there any openings for the escape of secretion. The definite

relation of the lumps to mammary tissue is recognized through the following conditions:

(a) Many such lesions having been excised and examined prove to be mammary tissue.

(6) The modifications of size and activity coincide with those of the mammae proper.

(c) In a few cases a communication can be made out between the mammas and the asUlary tumor of

the corresponding side. Thus in one of Peuch's cases (Archives de tocol. et de gynec, Paris, 1892,

XIX, 323) and in one of Lessueur's (Rev. med. de la Suisse Romande, 1900, p. 435) cases, and in Volker's

case (Centralbl. fiir Gynakologie, 1899, XXIII, 578) the connection is said to have been like a cord.

In Fuller's case (Medical News, i903,LXXXII, 125), in Ashley's case (Lancet, 1846,

II, 227), and in one of Lessueur's (Rev. med. de la Suisse Romande, 1900, p. 435) cases.
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there must have been ducts, for when the baby nursed at the breast, the axillary

tumors previously firm, became flaccid as the breast itself did. Such cases give one the

impression that the axillarj' tail of the mamma has been unusually prolonged toward

and into the axilla and partly separated from the gland proper.

When a hypodermic needle is introduced into the firm and painful swelhng a drop

of milk can be obtained.

In rare cases in which secretion was active and abundant, there being no means for

its escape—as in Harriss's case (Savannah Journal of Medicine, 1860-61, III, 174)—

a

cyst may form,- fluctuation develop, and upon tapping as much as a pint of milk be

removed.

Cases of this kind may be bilateral or unilateral, and have been reported as follows:

A. Bilateral Occurrence.—
AuvARD.—3 cases, Archiv. de tocol., Paris, 1888, XV, 622.

Bacon.— 2 cases, Medical News, 1902, LXXXI, 256.

Erdheim.—Berliner klin. Wochenschrift, 1913, L, 943.

Garland.—Edinburgh Medical Journal, 1877-78, XXIII,

45-

GoDFRAiN.—These de Paris, 1877.

GoLDBERGEE.—(Abst.) Archiv fiir Gynak., XLIX, 272,

Heft. 2.

Grimoud and Etcheverry.—Toulouse m6dicale, 1903,

V, 149.

Harriss.—Gaz. hebdomadaire, 1864, p. 468; Savannah

Med. Jour., i85o-6i, III, 168.

Hayles.—Lancet, London, 1907, I, 1760-62.

HiNTZE.—(Abst.) Centralbl. fiir Gynak., 1897, 161.

Hoffstatter.—Miinchener med. Wochenschrift, 1910,

LVII, 2295. .

Kayser.—3 cases, Archiv fur Gyn&kologie, igo8,

LXXXV, 59. Berliner klin. Wochenschrift,

1904, XLI, 76.

Kehrer.—^La Riforma Medica, 1896, XII, 427.

Lessueur.— 2 cases, Rev. med. de la Suisse Romande,

1900, p. 435.

McGiLLicuDDY.—Medical Record, 1891, XL, 446.

Maschat.—These de Paris, 1883.

Neilson, T. R.—Unpublished. Hospital of the Protes-

tant Episcopal Church of Phila. There were

axillary mammary glands on both sides, but in the right axilla a large tumor grew and ne-

cessitated operative removal. When microscopically examined, it was a fibro-epithelial

tumor with carcinomatous charge.

Polden.— 2 cases, Indian Medical Gazette, Calcutta, 1887, XXII, 241.

PEUCH.^Archiv de tocol. et de gynecologic, Paris, 1892, XIX, 323. (The gland in the left axilla

seemed to connect with the pectoral mamma by a kind of cord.)

Von Siebold.—Med. Zeitung, 1838, No. 6.

VuXKER.—Inaug. Diss., Bonn, 1897, (Abst.,) Centralbl. fur Gj'niikologie, 1899, XXIII, 578.

Von der Hecde.—2 cases, Zeitschrift fur Geburtshiilfe und Gynakologie, LXVIII, Centralbl.Jiir

Gynakologie, 1911, XXXV, 1071.

B. Unilateral.—
(a) Right axilla.

Bdbis and Graham.—Journal of the American Medical Association, 1915, LXV, 1019.

Cameron.—Journal of Anatomy and Physiology, 1897, XIII, 149.

Cuneo.-—^La Riforma Medica, Napoli, 1894, X, 282.

Champneys.'—Medico- Chirurgical Transactions, 1886, LXIX, 419.

Fuller.—Medical News, 1903, LXXXII, 125.

Fig. 27.—Polymastia. Supernu-
merary mammary glands in the axillje.

(Kayser.)
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GoDFRAiN.—These de Paris, 1877, 2 cases.

GoLDBERGEE.—Archiv fiir Gynakologie, XLIX; Centralbl. fur Gynakologie, i8g6, XX, 112.

Maschat.—These de Paris, 1883.

MotTRNE, P.—Bull, et mem. de la Soc. d'Anat. de Paris, 1914, LXXIX, 115. Removed an

ulcerating carcinoma that grew from an axillary mammary gland.

DE RotrviLLE.—Bull. Soc. d'obst. et de gynec. de Paris, 1914, iii, 552. A tumor grew from the

axillary gland in this case.

VuLKER.—Inaugural Dissertation, Bonn, 1897.

Ziehen.—Berliner klinische Wochenschrift, 1904, p. 912.

(b) Left axilla.

Cameron.—Journal of Anatomy and Physiology, 1879, XIII, 149.

V. Brunn.—Festschrift fiir Rindfleisch, 1907, 155.

Fig. 28.—Axillary Polymastia. The mammary tissue in the axiUa enlarged coincidentally with

lactation in the normal mammae. The opposite axilla contained an accessory mamma in which there

was fibro-adenoma that had undergone carcinomatous transformation. Patient of Dr. Thomas R.

Neilson.

Fischer.—Wiener klinische Wochenschrift, 1912, XXV, 1229.

Gaehlinger, M.—A male patient, Echo med. du nord. Lille, 1904, VIII, 15.

Gibson, E. A.—Trans. Glasgow Obstetrical and Gynecological Society, 1896-98, I, 77.

Jacoulet, F.—Prog, med., Par., 1909, 3 s., XXV, 618 (adenoma in the axilla).

Kayser.—Archiv fur Gynakologie, 1908, LXXXV, 459, 2 cases. Berliner klin. Wochenschrift,

1904, XLI, 767.

K.NABEL.—Monatsschrift fiir Geljurtshiilfe und Gynakologie, Berlin, 1910, XXXI, 547.

Maschat.—These de Paris, 1883.

Meyer.—New York Medical Record, 1S86, XXIX, 455.

Neve.—Lancet, London, 1894, I, 801.
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Monaco.—Archiv. di ostet. e. ginecologie, Napoli, 1906, XIII, 599.

Peratre et Cornil.—BuU. et mem. de la Soc. d'Anat. de Paris, 1907, 6 s., IX, 637. A tumor

grew from this gland and first called attention to it.

«Min^
Fig. 29.—Showing the dimensions of the axillary mamma containing a tumor removed from the patient

shown in the preceding figure.

(c) Side not stated.

B.'iKER.—Cincinnati Lancet-Clinic, 1911, CV, 500.

WHIT.4CRE.—Cincinnati Lancet-Clinic, 1911, CV, 500. This case was an old woman who
developed carcinoma of the axillary gland.

McF-ARLAXD AND Laplace.—Unpublished.

Small mass removed from the axilla,

found upon microscopic examination

to be a mammary gland.

Gillespie.—Cincinnati Lancet- Clinic, 1911.

CV, soo.

Haeckel, H.—Archiv f. klin. Chirurgie,

1894, XLVII, 274.

CAMERO^f.—Journal of Anatomy and Phys-

iology, 1879, XIII, 149.

Maschat.—These de Paris, 1883.

Fig. 30.

—

Polymastia. Supernumerary
mammary gland in the axilla. (Gibson.)

II. Cases in which "axillary lufnps"

similar to those already described occur under

likel conditions, but discharge their milky se-

cretion through openings of varying size and

nutnber. In these cases there is no areola and no nipple to suggest that the lumps are

mammary glands, but their secretion is sufficient evidence of their nature. Like the

others they may be bilateral or unilateral, or one of the former kind may occur in one

axilla and one of the latter kind in the other.
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A. Bilateral in Occurrence.—
Champion.—Dictionaire des Sciences Medicale, Paris, i8iq, XXX, 377 (Article, "Mamelle"

by Murat et Patissier).

Champneys.—Medico-Chirurgical Transactions, 1886, LXIX, 419.

Dixon.—Gazette Medical, Paris, 1844, p. 125.

Fuller, Wm.—Chicago Medical Recorder, 1903, XXIV, 106. In this case the gland in the right

axilla became iiaccid when the baby nursed from the right breast.

Favr.—(Abstract) Centralbl. fUr Gynakologie, 1886, X, 824.

FuLLERTON.—New York Medical Journal, 1897, LXV, 156.

Marotte.—Union Medicale, Paris, 1849, HI; 424-

Martin, M. E., Jr.—Diet, des Sciences Medicale, 1818, XXX, 377, article "Multimammes."
Martin.—Ann. d'ocul. et gynecol., Charleroi, 1838, I, 185; 19O.

Mattison.—Journal of the American Medical Assn., 1912, LIX, 276. Three separate glands

were present in each axilla.

Turner.—Trans, of the Rhode Island Medical Society, Providence, 1862, I, 172.

Seitz.—Monatsschrift fiir Geburtshiilfe u. Gynakologie, igo6, XXIV, 266.

B. Unilateral.—
(a) Right axilla.

Auvard.—Archiv de tocol., etc., Paris, 1888, XV, 622.

Brown.—Northwest Lancet, St. Paul, 1888, VIII, 89.

Duncan.—Obstetric Journal of Great Britian and Ireland, 1873, I> 5^6.

Hare.—^Lancet, London, i860, Oct. 27.

Hofstaetter.—Miinchener med. Wochenschrift, 1910, LVII, 2295.

Henrotay.—Bull. Soc. Beige, de Gynecologic et d'Obst., 1911-12, XXII, 140.

Templeton.—British Medical Journal, 1899, I, 1089.

TuRNEY.—Nashville Jour. Med. and Surgery, 1883, April.

(6) Left axilla.

Favr—Vratch, St. Petersburg, 1885, VI, 781. (Abstract) Centralbl. fur Gynakologie, 1886,

X, 824.

CoHN.—Deutsche med. Wochenschrift, 1885, XI, 173.

Fuller.—Medical News, 1903, LXXXII, 125.

NoTTA.—^L'Union Med. Paris, 1882, 3 s., XXXIII, 157.

III. Cases in which the axilla)y lumps'" are surmounted by more or less distinct

areolce and one or more rudimentary nipples, which together with the fact that they

secrete milk brings them still more closely into line with recognizable mammary glands.

A. Bilateral.—

•

Ashley.—Lancet, London, 1846, II, 227.

Ceaighill, J. M.—Gaillard's Medical Journal, New York, 1903, LXXVIII, 217.

Darey.—Montreal Medical Journal, 1889-90, XVIII, 732. In Darey's case there were areolae

but no nipples on the lemon-sized axillary mammary glands.

GODERAIN.-—These de Paris, 1877.

Moore.—Revue Medicale, 1838, II, 256.

Seitz.—Monatsschrift fiir Geburtshiilfe und Gynakologie, 1906, XXIV, 266.

B, Unilateral.—
(o) Right axilla.

Champneys.— 2 cases, Medico-Chirurgical Transactions, 18S6, LXIX, 419.

HoFSTATTER.— 2 cases, Miinchener med. Wochenschrift, 1910, LVII, 2295.

Knabel.—Monatsschrift fiir Geburtshulfe und Gynakologie, 1910, XXXI, 547.

Monaco.—Archiv. di ostet. e ginec, Napoli, 1906, XIII, 599.

(6) Left axilla.

Champneys.—Medico-Chirurgical Transactions, 1886, LXIX, 419.

IV. Cases in which there is a distinct mammary gland in the axilla, upon which there

is a distinct areola and a fairly well-formed nipple. These cases leave no doubt as

to their nature even when there is no lactation in progress.

A. Right Axilla.

Champneys.—-.Medico-Chirurgical Transactions, 1886, LXIX, 419.

Dionne.—New York Medical Journal, 1893, LVIII, 760.
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HiKSCHBOECK.—Journal American iledical Association, 191 2, LVIII, p. 114.3-

B. Left Axilla.

CHAiTPXEYS.—Medico-Chirurgical Transactions, 1886, LXIX, 419.

Browx.—Northwest Lancet, St. Paul, 1888, VIII, 89.

D'OuTREPONT.—(Cited by Leichtenstern.) Archiv fur path. Anat., etc., 1878, LXXIII, p. 254,

Case loi.

V. Axillary mammary glands reported but without data for classification in the above

groups

:

Perriee.—2 cases, Gj'naekolog., Helvet., 1909; Centralbl. fiir Gynakologie, 1910, XXXIV, 490.

CtJNEO.—Bull. d. r. Accad. Med. di Genova, 1895, X, 22.

To one seeing axillary mammary glands enlarge and become painful during puberty,

gestation or lactation for the first time, and without knowledge of the different forms

in which they occur, it may appear that they arise through enlargement or modification

of sebaceous or sweat glands, but to those acquainted with the reported cases and able

to group them serially and progressively from the simple subcutaneous swelling to the

fully formed supernumerary glands with areola and nipple, the theory under considera-

tion should make no appeal. This will become all the more apparent after the discussion

of the ne.xt theory, and it will then be found that the axillary mammse fall in line with

the embryological and phylogenetic distribution of supernumerary mammary glands in

general.

III. The Theory of Darwin that Polymastism is a Reversionary or AtavisticPhenom-
enon.—This theory, brought out in the "Descent of Man" 1871, was quickly accepted

by the greater number of scientific writers and is still the most applicable and the most

acceptable theory. It is based upon the doctrine of evolution, i.e., the progress of living

substance from the simple and undifferentiated to the complex and highly differentiated.

In the course of the transformations attending such progress new types and new struc-

tural arrangements are continually presenting themselves, while old types and old struc-

tural arrangements are eliminated. The old is apt to be forgotten unless some of its

representatives survive to continue living, side by side, with the new. The world of

living things is looked upon as made up of surviving types of structure of all degrees of

complexity, descended from ancestral types many of which have become extinct. It

has long been a pet theory of embryologists that the phylogeny—i.e., the ancestral history

—of each higher creature is displayed in its embryonal development. As ordinarily ex-

pressed "the ontogeny recapitulates the phylogeny." Thus, in the development of the

human ovum there are stages when it would appear as though the creature developing

might become a fish; a httle later, a reptile; still later, a bird; and only very late does it

become certain that it will be a mammal and a human being. Thus the ontogeny of

the human being displays the phylogenetic descent through the common ancestors of

fishes, amphibians, reptiles, birds and mammals. The resemblances are quickly out-

lived and no human embryo ever does become a fish, a batrachian, a reptile, a bird, or

any mariimal except a man, because the inherited impulses to develop are intense ac-

cording to the nearness and outgrown according to the remoteness of the ancestors.

But though phylogenetic resemblances so remote as those having to do with fishes,

batrachians, reptiles and birds are not known to occur in adult men, phylogenetic resem-

blances to mammalian ancestors not infrequently do appear. Such resemblances may be

the common possession of man and some existing mammal of lower type, but more fre-

quently of man and an "atavus" or common ancestor shared by himself and the existing

mammal of lower type. The reason for this is evident. As man evolves from his early
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ancestors, other descendents of those same ancestors develop along different lines. The
common ancestor may die out, but the divergent descendents remain. Thus man is not

descended from any monkey now known to us, though man and the existing monkeys
probably had some monkey-like ancestor in common. To go farther back, man,

monkeys and bats probably had a common ancestor not like a man, nor a monkey, nor

yet a bat; and to go still further back we come to more and more remote common an-

cestral forms less and less like the existing forms that we know, and yet always presenting

certain fundamentals of structure that are common to all their descendants. It is

probably true that every living creature inherits something from every one of its ances-

tors. The more remote they are, however, the less evident is the inheritance until it

becomes unnoticed and forgotten. Under circumstances not yet explained it occasion-

ally happens that a remote ancestral characteristic unexpectedly becomes evident—

•

makes its appearance anew. This phenomenon is known as "reversion" or "atavism."

Thus some special feature—such as a lock of white in a head of black hair on a child's

Fig. 31.—Williams' idea of the arrangement
of seven pairs of mammary glands in man's early

progenitors. (Williams.)

Fig. 32.—Diagram showing the

positions at which supernumerary
mammary glands were known to

occur. (Stratz.)

head—may recall that his great-grandfather was similarly marked. The great-grand-

father is then the "atavus." Or, we can suppose that excessive hairiness of the body

gives the man a monkey-like appearance. The monkey-ancestor, or at least that an-

cestor common to man and existing monkeys, then becomes the "atavus" and so on

indefinitely, but the further back we go, the less frequent do the reversionary phenomena

become.

Among the phenomena of reversion manifested by human beings Mr. Darwin placed

polymastism or multiplicity of mammary glands. It will occur to everyone at all fam-

ihar with comparative anatomy that human beings have but two mammae, which is the

smallest number possessed by any mammal. If the supernumerary mammary glands are

the result of reversion and are atavistic in origin, this occurrence ought to be foreshad-

owed in the embryo and their distribution ought to correspond with that of the mammary
arrangements of the lower mammals, or at least to fall into correspondence with arrange-

ments that can be plausibly claimed for atavi or common ancestral forms.

First, let the embryological evidences be considered. We now readily recall from

the numerous occasions when it has been necessary to mention it, that in the human as
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in most mammalian embryos, at an early period of development, the " milk-leisten " or

"milk-lines" of O. Schultze can be defined, and that these shortly cease to be continuous

formations but become interrupted to form a series of tiny points, each of which is the

"anlage" of a mammary gland. Here we seem to have the ontogeny recapitulating the

phylogeny, for this stage of the human embryo bears a close correspondence with what

we see in carnivora, for example. If now the test of nearness and remoteness to the

reversional appearance of supernumerary mammary glands be applied, it should be

found that whatever befalls these mammary "anlage" should result most frequently

in the occurrence of conditions such as obtain among the higher mammals and less fre-

quently in conditions such as obtain among the lowest mammals. Therefore, the mam-
mary arrangement of polymastic human beings should more closely resemble what is to

be found among monkeys, bats and insectivorous mammals, than what is to be found

among herbivorous, marsupial or monotreme mammals. Yet, it must not be forgotten

that though such an order of occurrence should be the rule, in rare and exceptional

cases the phenomena of reversion may reproduce conditions obtaining only in the marsu-

pials or even the monotremes.

In order to further test the theory of reversion it now becomes necessary to inquire

concerning the distribution of mammary glands in such mammalian forms as may sug-

gest the atavus, and second to group the collected cases of supernumerary mammary
occurrence and see how they tally.

I. Comparative Anatomy of the Mammary Glands.—
For the purpose of this writing the order of classification will be reversed and the scale of life

descended instead of ascended as is usual. The object of this method of treatment is to enable

the reader more easily to work backward in search of the "atavus" to whom the inherited

"reversion" may be attributed.

I. Eutheria Vera.—
Primates.—Comprising man, apes, monkeys, lemurs, etc. Man and all of the apes and

monkeys down to marmosets are provided with one pair of mammae, situated in the pectoral

region. Among the lemuridse, in addition to the pectoral mamma;, there may be one or two

additional pairs upon the abdomen. In Hapalemur griseus, Beddard found mammae on the

arms near the acromion processes. In Tarsius spectrum in addition to the pectoral glands

there is an inguinal pair. In the Aye-aye—Chiromys madagascariensis—Owen found but one

pair of nipples situated about an inch and a half in advance of the vulva and about an inch

apart. The flying lemur, Galeopithicus, also has axillary mammas.
Chiroplera.—Among bats, fl^ang foxes, etc., there are pectoral mammas in addition to which

Pteropodidje or fruit bats have axillary mamms.
The Rhinolophidae or "horse-shoe-nosed" and "leaf-nosed" bats occasionally have rudi-

mentary mammas in the inguinal and pubic regions.

Insectivora.—Moles, shrews, hedgehogs, tenrecs, etc. It is probably in this group that we find

the greatest number of mammae seen in the higher mammals. They may have 11 pairs, as in

Centetes, and rarely have less than seven pairs. They are usually situated upon the ventral

surface of the thorax and abdomen extending from the inguinal to the axillary regions in two

lines converging toward the former and diverging toward the latter.

Sorex crassicaudatus, a shrew, has in addition to others, two pairs of teats, in the groins and

another pair under the base of the tail near the anus.

Rodentia.—Rabbits, guinea-pigs, squirrels, rats, mice and other gnawing animals. These

all have ventral mammae upon the thorax and abdomen, except a few like the guinea-pig, which

has inguinal mammae only, and only one pair. Myopotamus coypus, a small swimming rodent,

has a pair of mammae near the dorsal spine (Proc. Zool. Soc, 1835, p. 182).

Capromys fournieri has a mammary gland behind each axilla. It swims in the water to-

gether with its young, who on account of the dorsal position of the mammas are able to nurse

in the water and still keep their noses in the air outside. It also has a mammary gland oh

each side, in front of the thigh and nearer to the back than to the belly.
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Lagostomus trichodactylus, a South American chinchilla-like animal, belonging to the

porcupine group of rodents, has a mammary gland upon the dorso-lateral aspects of each thigh.

Erethezon has mammary glands above the axilla.

Carnivora.—Carnivorous animals such as cats, dogs, wolves, etc. They all have ventral

mammje upon the thorax and abdomen.

Ungidata.—Hoofed animals, cattle, sheep, goats, horses, antelope, deer, elephants, etc. In

nearly all of the animals of this group the mammary glands are in the inguinal region. There

are exceptions, however, as in elephants when they are pectoral.

Sirenia.—The menatees, dugongs, etc. These animals have pectoral mammae.
Cetacea.—The whales, dolphins, porpoises, etc. The animals of this group are somewhat

important because the mammary glands are upon the labia of the vulva.

Edentata.—The ant-bears, aard-varks, pangolins, etc. These have pectoral mammae.
n. Metatheria.

—

Marsupialia.—The kangaroos, wombats, Tasmanian devils, opossums, etc. These animals

are mostly Australian and are provided with a pouch in which the young are carried. The
young are produced in a very immature state and are at once placed in the pouch by the mother,

each attaching itself to a teat where it hangs suspended for some time. The strong muscles of

the nipple by contracting, force the milk into the alimentary canal of the young. The oidy

American representation of the marsupial animals is the opossum—Didelphys virginicus. It

has no pouch but it has a large number—30 or upward— of mammae upon the ventral surface

of the thorax and abdomen, the outer in two rows corresponding to the milk-lines, the others

concentrically arranged about the center of the ventral surface, chiefly of the abdomen. An
odd mamma commonly occupies a central position. This is the first time that a median or

central mamma has been mentioned,

in. Prototheria.

—

Monoiremata.—This group contains two remarkable animals, the ornithorrhynchus or duck-

bill platypus and the echidna. Each is almost as closely allied in structure to the birds and

reptiles as to the mammalia. The animals lay eggs in nests where the young hatch. There

are badly differentiated mammary glands without nipples. In the ornithorrhynchus the ducts

of the glands open upon the hairy surface of the abdomen; in echidna there is a cutaneous

pouch or pocket in which the milk is caught as it exudes from the ducts of the diffused glands.

In the male ornithorrhynchus there is a femoral spine and an associated dermal gland commonly
looked upon as a venom gland. It is in no way connected with the mammary glands and should

not be confused with them.

In glancing over such a synopsis and noting the remarkably wide latitude of distribu-

tion of mammary glands among the various groups of mammals, it becomes evident that

all supernumerary glands occurring in human beings, located in correspondence with

any of the situations here mentioned may be phenomena of "reversion" or "atavism."

A recapitulation of the situations in which mammary glands may occur gives us the

following

:

1. Distribution corresponding to the "milk-line" and extending on each side of the body

from the inguinal to the axiUary regions as in insectivores, carnivores and many other

animals.

2. The axillae as in the flying lemurs and the fruit bats.

3. The acromial regions as in Hapalemur griseus.

4. The inguinal region as in Chiromys madagascariensis and the Rhinolophidae.

5. The dorsal spine as in the Myopotamus.
6. Behind each a.xilla as in Capromys.

7. The dorso-lateral aspects of the thigh as in Lagostomus.

8. The vulva as in the Cetacea.

9. The center of the thorax or abdomen as in Didelphys.

It next becomes important to review the reported cases of polymastia in order that

it may be known in what anatomic distribution the supernumerary organs occur. In

doing this it may be wise to point out that the number of supernumerary organs has
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nothing to do with proving or disproving the question. It is not a question of numbers

but of distribution. The tendency of the developing human embryos is to suppress and

extinguish all of the mammary "anlage" except the pair in the pectoral region. Failure

of the normal process of extinction may result in the presence of one additional gland, or

as in Neugebauer's extraordinary case, in the presence of eight additional glands. Nor

does the perfection or imperfection of the supernumerary organ have anything to do

with the proof or disproof of the argument. The most minute rudiment of an organ

is of as much importance as a perfect and functional gland so long as the position is

significant.

For this reason we assume that every nipple is upon a rudimentary gland, and make

no distinction between polymastia and polythelia, except in the cases in which an other-

wise normal breast in the normal position has two or more nipples upon it.

A. Reported cases of supernumerary mammary glands in a distribution corresponding

to the primitive "milk-lines" of the embryo, and to the normal distribution in the insectivora

and carnivora as well as many other animals.

I. ONE SUPERNUMERARY MAMMA.—
I. In Male Subjects.—

A. On the Right Side.

(a) Exact location not given.

Neugebauer.— Centralbl. fiir Gynak., 1886, X, 734.

(6) Above the normal organ.

Whyte, D.—Thomson and Miles, " Manual of Sur-

gery," II, 332, Fig. 91.

(c) Beloiv the normal organ.

Bartels—Leichtenstern.—Archiv fiir path.

Anat., etc., 1878, LXXIII, 243.

DE Laval.— Cited by Puech, Les raamelles et leurs

anomalies, Paris, 1876, p. 113.

Edwards.—Medical News, Phila., 1886, XLIII, 264.

Gaehlinger, M.— 7 cases, Echo med. dunord., Lille,

1904, VIII, 15.

Leichtensterk.—Archiv fiir path. Anat., etc., 1878,

LXXIII, 244.

Marcour, R. O.— 2 cases, Medical Record, New
York, 1904, XLVI, 498.

McConnell, Guthrie.—Personal communication.

MuRCHisoN.—Trans. Path. Soc. of London, 1866,

XVII, 426.

Paravicini, G.—Archiv. di psichiat., etc., Torin,

1903, XXIV, 249.

Stoyanov.—4 cases. Bull, de la Soc. d'Anthrop., Paris

B. On the Left Side.

(a) Above the normal organ.

(6) Below the 7iormal organ.

Cameron.—See Sneddon's paper, Glasgow Med. Jour., 1878, pp. 69, 120.

Gaehlinger, M.—6 cases. Echo mM. du nord., Lille, 1904, VIII, 15.

Handford.—Trans. Path. Soc. of London, 1885, 6, XXXVII, 568.

HuRiEZ.— 2 cases. Echo med. du nord., 1900, 327.

Janssen.—Nederl. Tijdschr. v. Geneesk., Amsterdam, 1903, 2 R, XXXIX, d. 2, 11

Leichtenstern.—Archiv fiir path. Anat., etc., 1878, LXXIII, 244.

McGillicuddy.—Medical Record, New York, 1891, XL, 446.

Marcour, R. O.—Medical Record, New York, Sept. 24, 1904, LXVI, 498.

Petrequin.—Gazette medicate, 1837, p. 195.

Washbourne.—Trans. Path. Soc. of London, 1867, XVIII, 271.

Woodman.—Trans. Obstet. Soc. of London, 1867, LX, 50.

Fig. 33.

—

Polymastia: A
supernumerary gland on the

right side, above the normal
one. (Thompson and Miles.)

3, S4, IX, 301.
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C. Side not Stated.

(a) Above the normal organ.

(6) Below the normal organ.

GoTTWALD, J.—Deutsche med. Wochenschrift, igo3, XXIX, 340.

2. In Female Subjects.

A. On THE Right Side.

(a) Above the normal organ.

DiONNE.— 2 cases, New York Med. Jour., 1893, LVIII, 760.

HiRSCHBOEK.—Journal of the Amer. Med. Assn., 1912, LVIII, 1443.

Hug, J.—4 cases. Inaugural Dissertation, Strassburg, 1908.

Perrymond.—L'Union medicale, Paris, 1874, 3 s., XVIII, 865.

(6) Below the normal glands.

Austin.—Therapeutic Gazette, 1880, n.s., I, 95.

Blankaart.—Hollands. Jaar. Register Anat., 1683, Cent. V, p. 54, Obs. 49.

Bryant.-—"Diseases of the Breast." 18S7, p. 10.

Cruveilhtee..—Traite d'Anatom. discript., 1865, 4th Ed., II, p. 511.

Champneys.—Medico-Chirurgical Transactions, 1886, XIX, 419.

De Montmeja.—Revue phot. d'Hop., Paris, 1874, p. 181.

Edwards.—Medical News, Phila., 1886, XLIII, 264.

Hauser.—Zeitschrift d. GeseUschaft d. Aerzte zu Wien., July, 1857.

Hug, J.—s cases, Inaug. Dissertation, Strassburg, 1908.

Johnston.—Maryland Medical Journal, Baltimore, 1888-89, P- 427-

Kerkringius.—Obs. Anat., XXI, p. 49.

KxEBS.—Handbuch der path. Anat., I, 2, 1166.

Le Gendre.—Gaz. med., Paris, 1859, 773.

LUTOCHIN.—(Abstract) Centralbl. fur Gynakologie, 1897, XXI, Heft 16.

PiTZORNO.—3 cases. La Riforma Medica, 1896, XII, Pt. i, p. 651.

Robinson.—St. Louis Courrier of Medicine, 1884, XI, 360.

Sadler.—Schmidt's Jahrbiicher, 1842, XXXIII, 66.

Sneddon.—Glasgow Medical Journal, 1878, 69; 120.

Stoyanov.— 2 cases, BuU. de la Soc. d'Anthropologie de Paris, 1898, s. 4, IX, 301.

Testut.—Bull, de la Soc. d'Anthropologie, Paris, 1883, 3 s., VI, 649.

Thursfield.—^London Medical Gazette, 1838, I, 898.

VON SiEBOLD.—Med. Zeitung, 1838, No. 6.

WiNCKEl.—4 cases, "Lehrbuch der Frauenkrankheiten," 1886, 739.

{c) Far below the normal organ.

Chapman.—The Lancet, London, 1856, 1, 192.

Edwards:—The Medical News, Phila., 1886, XLIII, 264.

Belonging to this group but with insufficient data as to situation.

AuBEAU.—Mouvement mfdicale, 1873, p. 567.

Blaes.—Comment, ad Veslingii syntagma Anat., Amst., 1659, Cap. IX, I33g.

Blancard.—Collect, med. phys. Cent., V, No. 49.

LoRRAiN.—Rev. phot, des H6p., Paris, 1870, p. 18.

Robert.—Journal generale de med., 1827, C, 57.

ScHEFEiELD.—The Lancet; Gaz. des H6p., 1862, p. 232.

B. On the Left Side.

(o) Above the normal organ.

Deniker.—Bull, etmem.de la Soc. d'Anat. de Paris, 1913, LXXXVIII, 125. (Aberrant

nodule?)

Forbes.—Medical News, Mar. 5, 1892, LX, 269. (Aberrant nodule?)

Hug, J.—Inaugural Dissertation, Strassburg, 1908.

(6) Below the normal organ.

Bartholinus.—2 cases, Epistolarum Medicinalum, 1662; Centuria IV, No. 38, p. 171.

Cited by Leichtenstern, Archiv fiir path. Anat., 1878, LXXIII, 241, Cases 4 and 5.

Baudelocque.—Coutouly, "Diet. d. sc. med., XXXIV, 527.

Blanchard.—Bull, de la Soc. d'Anthropologie de Paris, i88s, 3 s., VTII, 226.

BoRELLUS.—Observe. Med. Phys., Cent., IV. Francof etLips, 1676, Cent. I, Obs. 49, p.

55. See Fournier, article "Cas rares" Diet. Sc. Med., Paris, 1819, IV, 132-
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Bryant.—"Diseases of the Breast," 1887, p. 9.

Champneys.—Medico-Chirurgical Transactions, 1S86, LXIX, 419.

Deslongchamps.—Compt. rendu de la Soc. de Biol, de Paris, 1853, IV, 9.

Dkejer.—Hygaea. Danische Zeitschrift, July-September, 1827; Froriep's Notizen^

XVin, 29s; Lancet, 1827, VIII, 394.

Engstrom.—2 cases, Annales de Gynecologie, i88g, XXXI, 281.

GoDPRAiN.—These de Paris, 1877, 2 cases.

Haxl.—Quarterly jSIedical Journal, Sheffield, 1893-94, II, 243.

Hann.aeus.—^Letter to Olaus Borrichius, July i, 1675. See article " Multimammes

"

by Percy and Laurent in the Diet. Sci. Med., Paris. 1819, p. 525.

Hart.—British jSIedical Journal, London, 1892, 11, 1054.

Holler.—Schenck Obs. rar. lib., II, Obs. 8, p. 304.

Hug, J.—8 cases, Inaugural Dissertation, Strassburg, 1908.

Johnson.—Lancet, London, 1S62, II, 27.

Joseph,—Zeitsch. f. klin. Med., von F. Guns-

burg, 1857, VIII, 187.

KxEBS."—Handbuch der path. Anat., I, 2, p.

1163.

Lanzonijs.—Opera Omn. Med. Phys. et PhU.

et Phys. Lasan, 1738; Miscel. Curios sive

Ephemerides Med. Phys., etc., Ann. IX,

Dec. ii, Obs. 55, p. 87.

Leclere.—Gazette d'H6p., Paris, 1852,

XXV, 339.

Leichtenstern.—Archiv f. path. Anat., etc.,

1878, LXXIII, 244.

Mann.—Providence JSIed. and Surgical Jour-

nal, 1852.

Martin.—Archiv fiir klin. Chirurgie, 1893,

XLV, 880.

Murchison.—2 cases, Trans. Path. Soc. of

London, 1866, XVII, 426.

Natalucci.—La Raccoglitore Medico, Forli.,

1891, 5 s., XI, 226.

OsiANDER, J. Fr.—De papiUa mamm. numero

et struct, variis., Gottingen, 1818.

PetreQUIN.—2 cases. Gazette Med., 1837,

P- iQS-

Perriee.—Gynek. Helvet, 1909, Centralbl.

fiir Gynakologie, 1910, XXXIV, 490.

Peuch.—"Les MameUes et leurs Anomalies," Paris, 1876, p. 113.

Pitzorno.—^La Riforma Medica, 1S96, XII, pt. I, p. 651.

ScALZi.—Archiv. di med. chir. ed igien, Roma; Movement Medicale, 1873, p. 567 (cited

by Peuch).

Roberts, G. N.—Baltimore Medical j^nd Surgical Journal and Revue, 1834, II, 497.

Ross.—Virginia Medical Monthly, Richmond, 1874, I, 87.

Smith, I. C.—Pacific Medical and Surgical Journal, 1878, XX, 516.

WiTKOWSKi, G. J.
—"Histoire des accouchements chez tous les peuples," Paris, 1887,

p. 287.

Woodman.—2 cases, Trans. Obstetrical Society of London, 1867, IX, 50.

voN SiEBOLD, Elias.—"Lehrbuch der thereot. Entbindungskunst, 1824, p. 174, 4th Ed.

Belonging in these groups but imth insufficient data for classification.

Arnold.—Cited by Harriss—Savannah Medical Journal, 1860-61, III, 173.

Blasitjs.—Syntagm. Anat. Veslingi., Ams., 1666, 4 c, IX, 133.

Girardi.—AbhandJ. d. k. Acad, d. Wissenschaft zu Berlin, 1831, p. 337 (cited by

Leichtenstern (loc. cit.))

Froriep.—"Notizen," April, 1839, XVIII, 295.

Fig. 34.—Polymastia: A super-

numerary mammary gland below the

left normal one (Martin). A carci-

noma later developed in this super-

numerary gland.
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8, XXXIV, 21. (Aberrant mammaryHeitzmann, C.—Medical Record, New York, iS

nodule?)

HOMAN.—St. Louis Courrier of Medicine, St. Louis, 1884, XI, 361.

Jastreboff.—Cited by Neugebauer, Centralblatt fiir Gynakologie, 1886, X, 734.
Marie.—19 cases. Bull, et Memoirs Soc. Med. d'Hop., Paris, 1893.

Otto.—Erste Nachtrag z. d. Verz. d. Anat. Prapar., Breslau, 1S30.

PFLtJGER, H.—4 cases. Inaugural Dissertation, Regensburg, 1886.

Petrequin.—3 cases, vide citation by Sacasa Roberto, These de Paris, 1867.

PiTZONi.—^La Riforma Medica, 1896, XII, Pt. i, p. 651.

VON SiEBOLD, Elias.—"Lehrbuch der theoretischen Entbindungskunst," 1824, p. 174,
4tli ed., Nuremberg.

Stoianoff.—Medizinski Napredak, 1901, No. 4, 427. Vide Hildebrand's Jahres-
berichte fiir Chirurgie, 1901, p. 514.

Warren.—J. A. M. A., 1905, XLV, p. 163, 2 cases o£ supernumerary breasts above
the normal situation. Female patient. Sides not given.

Walaeus.—Fantoni. "Anat. corp. humain. Pars. I. Dissertation, XI, p. 267, August,

1711.

II. TWO SUPERNUMERARY MAMMARY GLANDS.
I. In the Male Subject.

A. Symmetrically Placed, one on Each Side.

(a) Above the normal organ.

CoLEY.—^Lancet, London, 1894, I, 1500.

{b) Below the normal organ.

Andrew.—Trans. Path. Soc. of Lon-

don, 1867, XVIII, 271.

Bartels.—Archiv fiir Anat. Phys. u.

Med., 1872, 304.

Bertherand.—Gazette med. de Paris,

1857, Xn, 223.

Birkett.—"Diseases of the Breast,"

1850, p. 24.

Blanchard.—8 cases, BuU. de la Soc.

d'Anthropologie, 1886. 3 s., IX, 485.

Brandin.— Vide Gardeur, Jour, de

med. de Corvisart, IX, 387, the case

of the young doctor.

BucHNER.— 2 cases,' ' Kraft und Stoff,"

1876, p. 143 (14th Ed.). (We follow

Leichtenstern in supposing that the

breasts were below the normal ones.)

Cameron.—See Sneddon, Glasgow

Medical Journal, 1878, pp. 69, 120.

Coats.—See Sneddon, Glasgow Medical Journal, 1878, pp. 69, 120.

Coley.—Lancet, London, 1894, I, 1500.

De Sinety.—Gazette medicale de Paris, 1887, 7 s., IV, 317.

DizwELL.—Boston Medical and Surgical Journal, 1874, XC, 274.

Evelt.—Archiv fiir Anthropologie, Braunschweig, 1891, XXII, 105.

FiNSTERER.—-Deutsche Zeitschrift fiir Chirurgie, igo6, LXXXIV, 201.

different altitudes.)

Francois.—See Fournier's article "Cas rares" in the Diet, des sciences med., Paris,

1819, IV, 152: also article "Multimammes" by Percy et Laurent, /Jii., Tome, XXXIV,
p. 528.

Gluck.—Verhandl. der Berliner Gesellschaft f. Anthropologie, p. 617.

Gruber.—Archiv fiir path. Anat., etc., 1875, LXIII, 99.

Handyside.—2 cases. Journal of Anatomy and Physiology, 1873, VI, 56.

Hansemann.—Verhandl. d. Berliner Gesellschaft fiir Anthropologie, 1889, p. 434.

Legrain.—Vide Fournier "Manifestations de Syphilis tardive," p. 263.

Leichtenstern.—2 cases, Archiv f. path. Anat., 1878, LXXIII, 244.

Fig. 35.—Polymastia: Two supernu-
merary mammary glands below the normal.
(Barrets.)

(These were at
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Mitchell.—American Journal of the Medical Sciences, 1873, p. 528. (This subject is

said to have been a farm servant. We assume that it was a man.)

Prackel.—Miscall, curios., Dec. I, Anno. IX and X, Obs. 8, p. 45.

Sheild, M. a.
—"Diseases of the Breast," London, 1898, p. 25.

Stoyanov.—2 cases. Bull, de la Soc. d'Anthropologie de Paris, 1898, 4 s., IX, 301;

Medizinski Napredak, 1901, No. 4, p. 427. Vide Hildebrand's Jahresbericht fiir

Chirurgie, 1901, p. 514; Lyon Medicale, 1883, XLII, 391.

Yarrow, T. J., Jr.—New York Medical Journal, 1898, LXVII, 649.

(c) Far below the normal organ.

McGiLLiCLTDDY.—Medical Record, New York, 1891, XL, 446.

2. In the Female Subject.

(a) Above the normal organ.

Alderson.—Medical and Physical Journal, London, iSoo, III, 402.

BiRKETT.—"Diseases of the Breast," 1850, p. 24.

Bonnet.—Jour, de med. de Lille, 1911, II, 529.

Brown.—Northwestern Lancet, St. Paul, 1888, VIII, 89.

BuE.—Med. mod., Paris, 1893, IV, 218.

Cantwell.—Jour. Amer. Med. Ass., 1912, LVIII, 747.

Fig. 36.—Polymastia: Two supernumerary mammary glands. (Quinquaud.)

Charpeniiee.—"Traite practique des Accouchements," i88g, I, 69,

Cooper.—"The Anatomy of the Breast," London, 1845, p. 25.

Favr, V. G.—Vratch., St. Petersburg, 1885, VI, 781.

FoGES.—Wiener klin. Wochenschrift, 1901, XIV, 1255.

Gardeur.—Jour, de med., Corvisart, IX, 378.

Gillespie.—Cincinnati Lancet Clinic, 1911, CV, 500.

GoDrREV.—British Medical Journal, 1907, I, 1119.

HoFSTATTER.—Munchener med. Wochenschrift, 1910, LVII, 2295.

HoRiNCHi, K.—Medizinische Wochenschrift, Tokio, July 4, 1891.

Hug, J.—Inaugural Dissertation, Strassburg, 1908.

KuROWA.—Sei-1-Kwai, Tokio, 1891, X, 156. '

Lee.—Medico-Chirurgical Transactions, London, 1838, XXI, 266.

LozANO.—An. d. Circ. med. Argent., Buenos Aires, 1885, VIII, 499.

Maschat.—These de Paris, 1883.

Monaco.—Archiv. di ostet. e ginecologie, Napoli, 1906, XIII, 599.

2d Ed.
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Pick.—New York Medical Journal, 1893, LVIII, 502

QuiNQUAUD.—Rev. phot. d'Hop. de Paris, 1870, II, PI. III.

Shannon.—Dublin Quarterly Medical Journal, 1848, V, 226-266.

Skotul.—Centralbl. fiir Gyniikologie, 1910, XXXIV, 1549
Spencer, W. G.—Trans. Pathological Society of London, r 900-01, LII, 70. (On the

right side was a kind of mole in the upper outer quadrant of the breast; on the left

another near the axillary fold.)

(b) Below the normal organ.

d'Azyk.—Cited by Hartung and Leichtenstem, Dissertation "De Physiologie Mam
marum," Halae, 1801; Spec. Phys. Mammarum, Halae, 1801, l.k.s.

Bartholinus.—Epistolarum Medicinalum, Centuria IV, No. 38. p. 218 (reference

taken from Williams)

.

Brickell and Keator,—New Orleans Medical News and Hospital Gazette, 1856-57,

HI, 394.

Cabrolius.—Ephemerid. Med. Phys. Asso. Nat. Curios., Dec. II, Ann. IX, p. 87.

Champneys.—Medico-Chirurgical Transactions, 1886, XIX, 419.

Chatard.—Jour, de mSd. de Bordeaux, 1861, 2 s., VI, 384.

Chowne.—^Lancet, London, 1842, No. 14.

Christ.—Medizinischen KJinik, No. 52 (citation by Hug).

DizwELL.—Boston Medical and Surgical Journal, 1874, XC, 274.

DeSinety.—Gazette med. de Paris. 1887, July 2; Centralbl. fiir Gynakologie, 1888,

XII, 352.

Favr, V. G.—Vratsch., St. Petersburg, 1885, VI, 781 (abstract) Centralbl. fiir Gynako-

logie, 1886, X, 824. (In this case the supernumerary glands were holh on the left side.)

Hacquaed.—3 cases, These de Strasbourg, 1831, No. 980.

Klebs, E.—Handbuch der pathologischen Anatomie, 1876, I, abt. 2, 1162.

Laloy.—^L'Anthropologie, Paris, 1892, III, 174-192.

Lamy.—Jon. Fantonus, "Anat. corps humain, Paris, I, Dies. XI, p. 267, 1711.

Leichtenstern.— 2 cases, Archiv f. Path, und Anat., 1878, LXXIII, 244.

Lyncaeus.—See article "Multimammes" by Percy and Laurent in the Dictionaire des

Sciences Medicales Paris, 1819, XXXIV, 528.

OsiANDER.—Inaug. Diss., Gottingen, 1816, p. 12.

Percy.—Article "Multimammes" Diet, des Sc. Med. Paris, 1819, XXIV, 383.

Rapin.—Rev. mfid. de la Suisse Rom., 1882, 11, 472.

Rayer.—Compt. rend, de la Soc. de Biol, de Paris, 1852, IV, 10.

Smith, A. W.—See Sneddon, Glasgow Medical Journal, 1878, pp. 69, 120.

Stoyanov.—Bull, de la Soc. d'Anthropologie, Paris, 1898, 4 s., IX, 301.

Tarnier.—"Traits de I'Art des Acchouchements," P. Cazeau, Paris, 1870, p. 86.

Voltaire.—"Dictionaire Philosophique," article "Monstre."

VON Seebold.—Case 70 on Leichtenstern's list, Virchow's Archiv, 1878, LXXHI, 244.

Whitefore.—The Chicago Medical Journal and Examiner, 1884, p. 528.

Zamarella.—^La Riforma Medica, 1886, p. 392.

(r) Below the normal organs but asymmetrically placed.

Favr.—Vratsch., St. Petersburg, 1885, VI, 781 (abstract Centralbl. fiir Gsmakologie,

1886, X, 824).

Cases belonging to this group but with inadequate data for classification.

Eirkett.^—"Diseases of the Breast," 1850, p. 254.

Borgarucci.—3 cases, Delle Contemplationi Anatom., etc., 1564, 8, p. 208.

CoLEY.'—^Lancet, London, 1894, I, 1500.

Gaelinger M.—Echo m6d. du nord., LiUe, 1904, VIII, 15.

Gallard.—Revue phot, des H6pital, Paris, 1870, p. 18.

Hamey.—BuD. de la Soc. d'Anthropologie de Paris, 1885, 3 s., VIII, 239.

van der Hoeven.—Cannstatt's Jahresberichte, 1861, IV, 5.

HoilAN.—St. Louis Courfer of Medicine, 1884, XI, 361. Discussion following Robin-

son's paper.

Hug, J.—Inaugural Dissertation, Strassburg, 1908.

Lanzontts.—Ephemerid. Nat. Curios, Dec. II, Ann. IX, p. 87.

SociN.—"An Old Physician of Basle." See R. Lee, Medico-Chirurgical Transactions,
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London, 1833, XXI, 226; also see article " Multimammes " by Percy and Laurent,

Diet. d. Sci. Med., 1819, XXXIV, 3S0.

Santisson.—Dublin Quarterly Journal of the Medical Sciences, 1848, p. 266.

Vasilin.—Centralbl. fur Gynakologie, 1909, XXXIII, 647.

Fig. 37.—Polymastia: The man has four nipples and areolie, and two symmetrically
placed "moles." (Fitzgibbon.)

IIL CASES WITH THREE SUPERNUMERARY GL.\NDS.

1. In male subjects.

2. In female subjects.

(a) Symmetrically placed, one on each side helow the normal and one in the median line.

GoRRE.—See article "Multimammes" by Percy et Laurent in the Dictionaire des

Sciences Medicales, Paris, 1819, XXXIV, 529

Fig. 38.—Polymastia: Nine breasts and nipples. (Seen in consultation with Dr. D. E. Kercher.)

(6) Asymmetrically placed.

Favr.—(Abstract) Centralbl. fur Gynakologie, 1886, X, 824.

Hansemann.—Verhandl. d. Berliner Gesellschaft fiir Anthropologie, 1889, p. 434.

HoFSTATTER.—Mtinchener med. Wochenschrift, 1910, LVII, 2295.
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IV. CASES WITH FOUR SUPERNUMERARY MAMMARY GLANDS.
1. In male subjects.

Alexander.—Medical Times and Gazette, London, 1885, n.s., XI, 70.

FiTzGiBBON.—Dublin Journal of the Medical Sciences, i860, XXIX, 109.

DE MORTILLET.—BuU. de la Soc. d'Anthropologie de Paris, 1883, 3 s., VI, 458.

Petrone.—Progresso Med., Napoli, i88g. III, 516.

SiRAUD.—^La Province Medicale, i&Qj, No. 26 (abst. Hildebrand's Jahresbericht fiir Chirurgie,

1897, p. 470). Two of the supernumerary organs were below the margin of the ribs, a third

below and outside the left mamma, and the

fourth was on the right fiank.

.2 In female subjects.

BjORKGViST.—Mitt, aus d. gynak. Klinik, 1906,

8, VII, 301.

V. CASES WITH SIX SUPERNUMERARY MAM-
MARY GLANDS.
I. In male subjects.

Cascelia.—Nuovo Raccoglitore Medico, Octo-

ber, 1902. All six supernumerary organs were

in the mammary lines, and all below the nor-

mal organs. One pair was near the costal mar-

gin, the next in the hypochondriac regions,

and the third pair, consisting of mere pig-

mented spots, were just below the level of the

umbilicus.

2. In female subjects.

Warnek.— (Abstract) Centralbl. fiir Gynakol-

ogie, 1897, XXI, 448.

VI. CASES WITH SEVEN SUPERNUMERARY
M.AMMARY GLANDS.
1. In male subjects.

2. In female subjects.

Hirst.—University Medical Magazine, Phila.,

1896, VIII, sgo.

VII. CASES WITH EIGHT SUPERNUMERARY MAMMARY GLANDS.
1. In male subjects.

2. In female subjects.

Neugebauer.'—Centralbl. fiir Gynakologie, 1886, X, 729.

This completes, so far as our ability to collect them goes, the pubHshed cases of

mammary glands occurring in a distribution corresponding to the "milk-lines" of the

embryo, and brings us to the second location for consideration.

B. Mammary Glands in the AxUIcb, as in the Flying Lemurs and Fruit Bats.—These

we have already considered at length, so that, at present, it is necessary to do

no more than mention them with reference to the theory of "reversion" or "atavism."

Axillary mammas may be viewed from two standpoints; either as the result of

persistence of the highest of the "anlagen" in the series belonging to the milk-lines, or

as recalling the condition normally existing in the flying lemurs and the fruit bats. From

either point of view their occurrence is easily explained, and their position in support of

the reversion hypothesis; they do not come in the group of "Mammas erraticje."

C. Mammary Glands upon the Shoulder, Corresponding to What Is Seen in Hapalemur

Griseus, Have Been Reported as Follows:

HoEPFNER.—Inaugural Dissertation, Jena, 1899. The subject was a man of 40 years with a pig-

mented wart over the acromion. It was microscopically examined and Hoepfner is satis-

fied that it was a rudimentary mamma.

Fig. 39.—Polymastia: The case with

eight supernumerary glands in the distribu-

tion corresponding with the "milk-line."

(Neugebauer.)
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Klob.—Zeitschrift d.k.k. Gesellschaft der Aerzte zur Wien, 185S, I, No. 52, p. 815. The subject was a
man who had a swelling surmounted by a pigmented wart just below the left acromion over

1 the convexity of the deltoid muscle. The wart was three lines high and was erectile. Closer

investigation showed it to be the nipple belonging to a walnut-sized mammary gland

imbedded in the subcutaneous adipose tissue. It was removed and studied microscopic-

ally, and proved to be a mammary gland. The gross specimen is said to be preserved in

the Rokitansky Museum.
ScAlzi.—Arch, di med. chir. e d'igien. Roma; Mouvement medicale, 1S73, p. 567 (cited by Puech).

The subject was an aged woman who was admitted to the hospital for a scalp wound.
Upon examination she was found to have a rudimentary supernumerary mammary gland

on the right shoulder, posteriorly, near the axilla, another below the left breast. (This case

is known to the writer through various citations, not by reference to the original writing.)

D. Mammary Glands in the Pubic and Inguinal Regions, Suggesting the Normal Posi-

tion in Chiromys Madagascariensis.

Blum.—Miinchener, med. Wochenschrift, 1907, LIV, 1055. The subject was a 17-year-old girl with

two normally developed mammae in the normal situation, and a kind of udder-like forma-

tion the size of a goose egg occupying the hairy mons veneris. Upon it there were seven

nipples. Shortly before the occurrence of menstruation and during the first day of the

flow, it enlarged considerably and secreted milk in considerable quantity. This happened
four times. There was no simultaneous secretion of milk by the normal pectoral mammae.

MuEALTUS.—Misc. Acad. Nat. Curios. Decada, 2, II, 208, 1698. A pregnant woman, Elizabeth Lingg
from the town of Turin, saw ex improviso a cow's udder hanging in a butcher's yard and was
so frightened that she impressed the foetus to such an extent that it was born possessed of a
mammary gland with three nipples, much like a cow's udder, in the right groin. It grew
continually but more rapidly when menstruation set in. She was seen by Muraltus when
24 years old. The mass was as large as the head of a nine-year-old boy. It had a root or

pedicle the thickness of the thumb and hung from the muscles of the thigh and anus. A
large branch of the iliac vein passed over the pedicle to nourish the tumor and prevented
its removal.

When this case came to our attention it seemed too extravagant to consider it

seriously, but with the preceding case in mind it loses much of the extravagant quality,

especially when divested of the cow's udder story. The pecuhar attachment by a pedicle

is suspicious, but becomes of no eliminating value when one is acquainted with Hartung's

case of pedunculated vulvar mamma which will be described below. Leichtenstern de-

clared Muraltus's case to belong to the realm of fables, but was perhaps mistaken.

JussiEN.—The Lancet, London, 1826, XII, 618. The author reported to the Philomathic Society of

Paris, the case of a woman having three breasts, one situated in the groin; she nursed her

baby from all three. Her mother also had three breasts, but they were all situated upon
the chest. There is some suspicion, started by Flechsig, that this is the same case as that

later to be mentioned by Robert, Chaussier and Magendie—Therese Ventre. It is,

however, stated in the original text that the supernumerary gland in this case was in the

groin, and in that case, that it was on the outer side of the thigh.

Von Baee and Komm.—See Ahlfeld " Misbildungen des Menschen," p. in. The subject

is a celebrated dipygus monstrosity named Blanche Dumas; she had a third leg arising

from the pelvis posteriorly and had two fair-sized and well-shaped mammas in the pubic

region.

Coyne.—Binaud et Braquehaye "Maladies de la Mamelle" in the "Traite de Chirurgie of la Dentu
et Delbet, Paris, 18S9, VII, 7. The subject was a woman with a third dipygus leg, and
two weU-developed mammary glands in the groin. It is to be noted that "Blanche
Dumas" whose picture is given in Ahlfeld's Atlas to his "Misbildungen des Menschen,"
Leipzig, 1880-82, is a case of dipygus, with precisely the same deformity, and Bechtinger

(Annals of Gynecology, July 10, 1888, p. 469) gives a photograph and description of a

case undoubtedly identical with that ascribed to Coyne by Binaud and Braquehaye,

He says that the individual was a woman aged 25 years, a native of Martinique, whose
father was French and whose mother was a quadroon. She had three legs, two separate

vulvae with separate vaginae, and two separate mammary glands of good size in the hair

over the os pubis. As Bechtinger says the woman went to Paris, and that the photograph



74 THE BREAST

was taken in Paris, tliere is no doubt but tliat the two reports are about tlie same case,

who may also have been the subject represented by Ahlfeld in his atlas. The subject

was probably an exhibitionist, feE into various hands in her travels, and was reported

numerous times. There is said to have been preserved in the museum of the Faculty

of Bordeaux a plaster cast of what may be the same case, or at all events it is an ex-

tremely similar one. Naturally such deformities do not fall in the scope of the argument.
They are simply inserted for the purpose of com-
pleting the list of supernumerary mammse in unus-

ual regions.

Testut.—Bull, de la Soc. d'Anthropologie de Paris, 1891, 4 s.,

II, 757. Williams in his paper upon Polymastism

expresses the hope that Testut will publish the de-

tails of this case, of which he had heard but a rumor.

Here is what the author says about it:

"J'ai observe en 1885 sur la cuisse droite d'une

femme qui avait accouch6 a la Maternite de Bor-

deaux, une mamelle surnumeraire dont j'indiquerai

tout d'abord la situation la form et les rapport.

Elle occupait la face antero-interne de la cuisse

droite et etait situee exactmen.t a 6s-mm. au-dessous

du pli de I'aine, sur la trajet d'une verticale passant

par I'epine du pubis. Au point de vue de sa con-

figuration exterieure, eUe etait constituee par un
mamelon de forme conique qui mesurait 12 mm.
de la base au sommet. Tout autour de lui, le

peau soulever par une masse arrondie, globulouse, qui

etait le corps de la glande ellememe. Cette petite Fig. 40.—Polymastia: A case of

massglandulaireu'etaitapparentedel'oeuilenraison dipygus with two mammary glands

de ses faible dimensions, mais elle 6tait tr6s percep- "J „,^„^^
, T^'^'°*<-V

'^^'°°'
^'T,^.'''

. , y ^ photograph in the museum of the
tible au touchet, et par ses contours irreguherment faculty of Bordeaux. (Le Dentu et
basselees, par son consistence a la fois moUe et resis- Delbet.)

tante, elle repetait exactment une mamelle normale."

This typical inguinal mamma with its quite typical nipple was placed immediately

beneath the skin and when pressed slid along over the deeper structures. The patient

had been pregnant five times and each time the inguinal mamma enlarged precisely like

the pectoral mammas which were normal. It probably secreted milk but Testut is not

certain about it.

Marshall, B.—Transactions of the Glasgow Obstetrical and Gynecological Society, 1896-98, i, 57.

Saw a girl of 19 years who had well-marked supernumerary nipples, one on each side of the

thigh, a little below the folds of the groin and close to the vulva. Their size corresponded

to those of the adult male breast. They were firm and erect and showed a distinct open-

ing in the middle of the apex. The right nipple was surrounded by a blackish pigmented

areola the size of a shilling piece; the left by a smaller, fainter areola. The girl was

pregnant, was subsequently delivered, and lost the child. Subsequently, the areola

about the supernumerary nipples entirely disappeared,

Steinborn and Mosig.—Munchener med. Wochenschrift, 1900, XLVII. The subject was a man 47
years old. In Scarpa's triangle on the inner aspect of the left thigh there is a hemispherical

enlargement like the mammary gland of a virgin, about puberty, surmounted by a well-

formed but long nipple surrounded by a dark areola in which grow a number of dark haiis.

There was no secretion.

Knox.—Reported from Dr. D. N. Knox's notes by Dr. Wm. Sneddon, Glasgow Medical Journal,

1879, ii-s., XI, 92. "The patient, a fuU-grown man, came to consult about a tumor in his

groin which he said had always been there but which had, of late, been growing rather

larger, and had given him both bodily and mental uneasiness. On examining the tumor
it proved to be an extra mamma with well-formed nipple situated upon the inner side

of the right thigh close below the external inguinal ring. It was about 2 inches long and
ij^ inches broad, but was evidently tumified at the time I saw it, probably from some
irritation."
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DiEisCHY.—Correspondenzbl. fiir schweizer Aerzte, Basle, i9i3,XLIII, 366. The subject was a man
^o years of age suffering from pulmonary tuberculosis. On the inner side of the left thigh,

12 cm. from the upper border of the symphysis pubis there is a typical little mammary
gland. It is somewhat oval in shape and is surrounded by an areola 12 cm. long and 0.8

cm. broad. The papilla is 0.4 cm. in diameter and its height 0.2 cm. It was a little

smaller by actual measurement than his left pectoral mamma and more deeply pigmented.

It also has a few dark hairs which the pectoral mamma lacks.

Fig. 41.—Polymastia: A mammary gland on the upper inner aspect of the right thigh.

(Steinborn and Mosig.)

HOEPFNEE.—Inajigural Dissertation, Jena, 1899. The subject was a man of about 30 years. He
had a supernumerary mammary gland upon the inner aspect of the left thigh 11 cm. below

the symphysis pubis. It appeared as a darkly pigmented wart.

RoMiTl.—Anatomia dell'Uomo, Vol. II. Is said by Fiori (BuU. d. r. Acad. Med. di Genovo, 1905,

XX, 369) to have described a mammary gland in Scarpa's triangle.

Sacasa, Roberto.—(These de Paris, 1867) says that in 1863 a man appeared in Velpeau's clinic with

a mamma-like formation surmounted by a kind of nipple, in the upper inner aspect of the

Fig. 42.—Polymastia: A small nipple and areola on the inner side of the left thigh. (Dietschy.)

left thigh. The great surgeon called it a lipoma, and discussed its resemblance to a mam-
mary gland. The man refused to be operated upon, so the true nature of the enlargement

is not known.

E. Mammary Glands in the Neighborhood of the Dorsal Spine as in Myopotamus, and

Elsewhere upon the Back.—That mammary glands can occur upon the back has been much
disputed and widely doubted. To WilKams it appears to have been inconceivable.

Here is a case in point:

KuMBERG.—(Abstracted). Jahresbericht u. d. Fortschritte der Chirurgie, 1897, III, 470. The

subject was a man 28 years old, on whose back, to the left of the mid-Hne at the al titude

of the eleventh rib, there was a mammary gland the size of a hen's egg. It had increased in
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size of late, as the operation for its removal showed, because of the pressure of a rapidly

growing retro-mammary lipoma that had formed behind it.

How much latitude may be given to the expression "in the neighborhood of the dorsal

spine" we are uncertain, but it may be just as well at this point to bring together the

entire collection of posterior thoracic mammary glands.

GuENlOT.—Bull, de la Soc. d'Anthropologie de Par, is 1897, No. 12. The subject was a man aged

about 48 years. He had a supernumerary mammary gland upon the back about a hand-

breadth inside of the posterior border of the left axilla. It consisted of a little nipple pro-

jecting nicely from a surrounding areola, deeply pigmented, brownish in color and con-

taining some long hairs. The size of the areola was very nearly the same as that of a

normal male breast. The patient had an exceptionally hairy body, and Gueniot speculates

as to whether that is not an additional evidence of atavism.

GEirriTH.—Medical News, 1903, Jan. 3. Yappa, a Bushman, aged 25 years, married to six wives,

with a number of children, has a tumorous appendage which is found to extend down from

the right axillary space between the third and seventh

ribs. The base is oval and bounded in front by the

pectoralis major and latissimi dorsi muscles and ex-

tends to below the inferior angle of the scapula. It

is freely movable and has the doughy feel of the fe-

male breast. It h"s a nipple that is erectile, well-

formed, and stands out conspicuously upon its areola

posteriorly below the outer side of the inferior angle

of the scapula. The nipple and areola are somewhat

lighter in color than the surrounding skin. This is

true of the normal pectoral nipples prominently

placed in the usual sites. Manipulation and milking

the bre.ist demonstrated that there was no fluid

present.

SALEVifSKY.—Ephemerides. nat. miscall, curios, etc., Ann. IX-
X, Dec. II, p. 456. "Bartholom Salewsky nobilis

Polonus VII fide dignus in Insula Macassar (veteribus

Celebes) mulierem vidit quae mammas suas in dorso

habens cas sub axillis protractors infanti dabat et

firmiter asserebat integre consanguiniarum sudarum

numero banc monstrositatem esse propriam." This

remarkable case in which the mammae were upon the back, seems to have been passed

about a great deal and appears in the following writings, as well as in many later ones:

Helbig, Joh. Otto. De Rebus varius indicis, obs. 194.

Bonetus. Medicinal Septemtrionalis coUatitial., Pars II, Lib. IV, p. 155.

Miscellan. curios ch., Dec. II, Ann. IV, obs. XXXI, p. 263.

Dictionaire des Sciences Medicale, Paris, 1819, article "Mamelle," Vol. XXX, p. 376;

article "Cas Re: res," Vol. IV. The thought of the mamma on the back being drawn
under the arms so that the child could nurse is so extravagant that many writers look

upon the case as fabulous, but when the case is thought of in connection with the condi-

tions presented by Griffith's case, it becomes less impossible. Further, other cases, for-

merly thought too extravagant to receive credence, fall more or less into line and form a

group remarkable but not impossible. Such are the following:

Paulinus.—Ephemeried. Nat. Curios, Dec. II, Ann. IV, pp. 20; 203, in the appendix. Reports the

following case of dorsal mammae.
"Rustica foemmina e comitatu Winzenborch praeter duas in loco ordinario adhoc duas

alias ejusdem quantitatis et qualitatis mammas lacte foecundas, habuit e regione in tergo.

Jam tertia vice peperati, gemellos, qui ante retroque suxerunt."

StTNOis.
—"Considerations Medicales sur les Mamelles," These de Paris, 1812, No. 62. Relates the

following case upon what, to him, seems to be sufficient testimony for publication: "Les

mamelles, en nombre'de deux dans I'espece humaine, sont situees sur les parties superieures,

laterales et anterieures de la poitrine. Cette position ordinaire peut-varier, et meme
eprouver des irregularites etranges, rare a la verite, mais dont on a cependent une exemple

si I'on ajute foi a celui qui rapports un moine de Corbie, d'une paysanne qui avait quatr

Fig. 43.—Polythelia: Yappa,
the Bushman, with a large mam-
mary gland below the right axilla.

(Griflith.)
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mamelles, dont deux placees au dos. correspondaient par leur situation a deux autres

placees comme a I'ordinaire sur le devant du thorax. Ill ajoute meme que cette femme
eut trois jumeaux, q'elle nourrit indifferentment de ses quatre^mamelles. 11 eut ete curieux,

et meme a desirer, si I'observation est veritable que Ton eut procede a I'examen anatomi-

quement de cette femme extraordinaire." Let us remember that post-axillary mammae
occur in Capromj's.

Bartholinus.—Ephemerides Med Phys., etc., Obs. 72, p. 133. Claims to have seen a woman
upon whose back there was a supernumerary mammary gland without a nipple. The ori-

ginal text is as follows: "Cui tertia mamma in dorso conspicua eminebat, sed sine papilla.

Nihil vero incommodi exinde sensit, nisi quod de tussicula et rancedme conquereretur an

exinde dependest, affirmare, non ausim; ita vero ilia persuasum" (Flechsig). Leichten-

stern expresses the opinion that this case is ''hochst unsicher und zweifelhaft." Martin

inquires how it could be recognized as a mammary gland since it has no nipple, and why it

was not regarded as a tumor. Geoiiroy Saint-HUaire does not believe that it was a

mammary gland. There is no proof of its nature but there must have been some peculiar

appearance or quality about it that suggested mammary gland to the reporter. In this

connection it is well to point out that McGiUicuddy has reported a mammary gland in

the right flank, also without a nipple—a case that was shortly challenged by Williams.

Original.—A female cadaver sent by the State Anatomical Board of Pennsylvania to the Medico-

Chirurgical College of Philadelphia, for purposes of dissection, had a mammary gland upon

the back over the right scapula. It was as large as either of the pectoral mammse, pro-

vided with a normal appearing nipple of full size. From its pendulous appearance and

the somewhat withered skin that covered it, which fully corresponded with what was shown

by the pectoral mammas, it seemed quite likely that it had been subject to similar enlarge-

ments during lactation.

F. Alammary Glands on the Dorso-lateral Aspects of the Thigh, as in Lagostomus, and

Elsewhere upon the Thigh.—For many years only one case of this kind appeared in the

literature. It was most carefully investigated and reported upon, seemed most extrava-

gant and in spite of the high authority of its reporters, was viewed with a good deal of

scepticism by many. Unfortunately it has often been misquoted, especially with refer-

ence to the situation at which it occurred. The chief references to it are as follows:

Robert.—Journal general de medicine, 1827, VI, 57.

Magendie et Chaussier.—Jour. gen. de med., 1827, VI, 57.

Chaussier et Magendie.—Jour, de physiol. e.xper., Paris, 1827, VII, 175.

The account of this case was as follows: Therese Ventre, a woman aged 50 years, living

at Marseilles, is the daughter of a woman who had three pectoral mammae, the super-

numerary one being on the right side below the normal one. She, herself has a super-

numerary mammary gland but instead of being in the pectoral region, it is situated upon

the outer aspect of the left thigh, a quarter of an inch below the great trochanter, opposite

to the superior extremity of the external part of the triceps muscle. It has always been

there, at first as a small round body, which enlarged at the time of puberty. When the

woman became pregnant it swelled up and became of the volume of a half lemon. At the

time of lactation after confinement it showed the same phenomena as the normal breasts

and from it lacteal fluid exuded. She regarded it as a breast, and to prove its nature it

was offered to the baby who took it willingly and nursed from it. All told, five children

were nursed from the pectoral and femoral mamma;. It was a well-formed hemispherical

mamma, surmounted by an areola and a vvell-formed nipple. The size is said to have

been that of a half lemon.

The illustration showing the woman nursing an infant from the right breast while an

older child sucks at the femoral mamma, does not accompany any of the original -papers,

but, so far as we have been able to determine, first appeared in Witkowski's "Histoire des

Accouchements," etc., Paris, 1887.

Other cases of mammary glands upon the thigh are now on record and must be con-

sidered in connection with this case of Robert's. As their situation is not identical, some of

them may have to be regarded as true "mammae erraticae," while Robert's case may be

one of reversion, following what is seen in Lagostomus.
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Hug, J.—Inaugural Dissertation, Strassburg, 1908. In his essay upon "Sitz und Vorkommen
uberziihliger Brustdriisen und Brustwarzen beim Weibe," Hug mentions, without par-
ticulars, two cases of supernumerary mammae on the thigh, that came under observation in

the Strassburg clinic: Frau M.—Who had supernumerary nipples in the right axillary line,

on the abdomen, and "on the thigh," and Frau Louisa F., aet. 21 years, on the outer side of

whose left thigh there was i pigmented wart surrounded by a pigmented area the size of

a quarter doUar. It was undoubtedly a supernumerary mammary gland with a nipple.

It is not stated whether it secreted or not.

Fig. 44.—-Therese Ventre, the famous
case of mammary gland on the outer

side of the thigh, reported by Robert,
Chaussier and Magendie. (Witkowski.)

Fig. 45.—Polymastia.—A small supernumerary
mammary gland, with a nipple and a deeply pig-

mented areola, on the outer side of the left thigh of

a man. (Hug.)

PiNEO.—Boston Medical and Surgical Journal, i856, LXXIV, 181. A negro, a man, aged 40 years'

has a congenital tumor on the anterior aspect of the right thigh at about the junction of

the upper and middle thirds. It is about 4}^^ inches in diameter and has a glandular feel

when palpated. In the middle there is an elevation like a nipple with a depression at its

point, and it strongly resembles a female mamma. No further information is given, and

no microscopic studies could be made. The evidence of the mammary nature of the for-

mation is entirely objective and external. Had the patient been a woman and lactation

occurred, no further questions could be asked.

DiONiE.—Cited by Binaud and Braquehaye, article "Maladies de la MameUe" in the Traite de

Chirurgie, " etc., Le Dentu et Delbet, Paris, 1899, VII, 7, as having reported a case of

mammary gland on the outer aspect of the thigh. As the case was cited without reference,

no further details were available.

Rhodius.—Actes de Copenhague, 1676. Cited by Binaud et Braquehaye in the article upon the

"Maladies de la MameUe" in the Traite de Chirurgie, " etc., by Le Dentu et Delbet, Paris,

1899, VII, 7, as having seen in Venice, a boy 13 years of age, who had upon his thighs two

mammary glands with nipples. It was not possible for us to obtain further information

of this case.

McGiLLicuDDY.—New York Medical Record, 1891, XL, 446. The author gives a drawing of a

supernumerary mammary gland upon the posterior aspect of the thigh of a man, just

below the gluteo-femoral fold. The man's sister states that it was first observed at the

time of his birth. It has a distinct lobular structure when palpated. There is neither

areola nor nipple, the skin upon it being perfectly smooth. When this case was published,

Williams ("Alleged Mammae Erraticas," Medical Record, 1892, XLI, 193) challenged it

upon the ground that its mammary nature was not sufficiently well established, and that

one should be very careful in declaring anything to be a mammary gland that occurred

where such structures had never been known to occur before. If we accept this criticism
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we must not only rule out this case, but also its predecessor, and if these two, why not

Robert's case? Simply because that is impossible since the gland being upon a lactating

woman evinced its true nature too evidently? While it may be quite proper to hesitate

with regard to the true mammary nature of these cases, we are by no means in a position

to. reject them.

Fig. 46.—Polymastia: A super-
numerary mammary gland on the

posterior aspect of the left thigh.

(McGillicuddy.)

Fig. 47.—Polymastia: A super-
numerary mammary gland on the
outer side of the right thigh near the
knee. (Cutore.)

CCTORE.^—Monitore zool., 1903, XIV, 128. Describes a mammary gland on the right thigh, on the

outer side just above the knee. It was of conical form, its base oval in shape, the greatest

diameter measuring 9 cm. the lesser 6 cm. It lies beneath the skin, upon the facia lata.

It is surmounted by a weU-formed nipple, situated 10 cm. above the external tuberosity

of the femur. The patient was a woman aged 46.

She was dissected and the gland was examined mi-

croscopically and proved to be a true mammary
gland.

G. Mammary Glands on the Vulva as in the Cetacea.

Hastung.—"Mamma accessoria," Inaugural Dissertation,

Erlangen, 1872. The remarkable tumor that forms

the basis of Hartung's essay was the size of a goose

egg, and was attached to the lower inner aspect of the

left labium majus of a woman, aged 30 years, by a

pedicle the size of a man's thumb. It was congenital,

had enlarged at puberty, manifested changes that

coincided with the menstrual periods, and from its

surface a milky fluid escaped from an eroded area

upon the upper anterior part. The growth was re-

moved, and upon microscopic examination proved to

be a large and fully formed mammary gland. The
nipple was retracted and occupied the center of the

eroded area as a flattened rounded prominence sur-

rounded by a shallow depression. It is well to reflect

upon this case in association with the inguinal udder-

like mamma reported by de Muraltus, which Leich-

tenstern dismisses as belonging to the realm of fables.

Fig. 48.—Polymastia: A super-

numerary mamma situated upon
each labium majus. (de Blasio.)

If he had known of this case of

Hartung's and had divested de Muraltus' case of the element of maternal impression, it

would not have seemed so impossible to him. Hartung describes his case as a "mamma
erratica" but it may possibly represent reversion to an ancestral form of cetacean char-

acter, it being remembered that all of the cetacea have the mammary glands upon the

vulva, i.e., labia. This is made more probable when one compares the next case.

De Blasio.—Archivio di Psichiatria, Neuropathlogia, Anthropologia Criminale Medicina Legale,

Torino, 1905, XXVI, 171. De Blasio observed a young woman who had upon eachside
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of the vulva, upon the outer side of the labium majus, a mammary gland the size of a hen's

egg, surmounted by a well-formed nipple. Up to the age of puberty only the nipples were

observed, the glands developing later, and only reaching their maximum size when she

became pregnant. The location of these supernumerary organs is precisely that seen in

cetaceous animals.

H. Mammary Glands in the Mid-line of the Thorax and Abdomen as in Didelphys.

Bartholin.—Epist. Cent., IV, No. 38, p. 218. Saw a mamma the size of an adult male gland

situated in the epigastric region (Puech, p. 114).

GoRRE.—Diet, des Sciences Medicale, 1819, XXXIV, 529, article "Multimammes," by Percy and

Laurent. Frau Valaque, a peasant woman dying of starvation and privation after the

birth of a child, was examined for medico-legal reasons. She was found to have five well-

formed mammary glands. Two were in the normal position, two others symmetrically

placed, one on each side below them, while the fifth was situated in the middle line between

the other two. All of the glands gave milk freely. The normal glands were large and full,

the supernumerary glands about the size of a girl's at puberty. This case has appeared

once before in our lists under "Three supernumerary mammary glands" in group A.

Percy et Laurent.—Diet, des Sciences Medicale, Paris, 1819, XXXIV, 525, article "Multi-

mammes." The subject was a woman, the mother of five children, who had a small median

mamma between and below the normal well-developed glands.

KiLPATRlCK.—Southern Medical Record, Atlanta, 1874, IV, 144. An elderly lady named La Croix,

of Rapides Parish, La., has three breasts in a line across the thorax. The outside ones are

>
. j

Fig. 49.—Polymastia: A supernumer-
ary nipple in the midline of the body just

below the xiphoid cartilage. (Bartels.)

Fig. 50.—Polymastia: A supernu-
merary mammary gland in the mid-line

of the sternum. (McGillicuddy.)

in the normal position, while the third, which is smaller, is between them directly over the

sternum. It is not so large as the others, but she says that there is no difference between

it and the others. All three became enlarged during pregnancy, in time of lactation

milk was secreted in all, and the children nursed from all three.

McGillicuddy.—The New York Medical Record, 1891, XL, 446. Rosa R., aged seven years, has a

median mammary gland slightly larger than the normal ones, on the front of the sternum,

a short distance above the altitude of the normal ones.

IwAi.—^Lancet, London, 1907, II, 753. Mentions a case of a median supernumerary mammary
gland in a male subject. No particulars are given.

Williams, W. R.—Transactions of the Pathological Society of London, 1891, p. 224. Williams

reports "A Case of Supernumerary Median Nipple and Areola in a Man." The subject

was a man aged 67 years, who had a shilling-sized areola, with a pea-sized nipple, on the

lower part of the sternum, 2 inches below the line of the normal nipples and a little above

the sterno-xiphoid articulation. The nipple was brownish and devoid of hairs, the areola

pinkish, tuberculated and containing hair. There was also a supernumerary nipple of

rudimentary size and without an areola, 4 inches below the left normal nipple. He also

had gynecomastia.
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Bartels.—Verhandlungen der Berliner Gesellschatt f. Anthropologie, 1894, p. 201. A young man
aged 29 years has a supernumerary nipple to the left of the mid-line of the abdomen 2

mm. from the ensiform cartilage. It is pinhead in size, sunken and more deeply pig-

mented than the surrounding skin. A long blond hair grew from its center.

Bartels.—Verhandlungen der Berliner Gesellschaft f. Anthropologie, 1889, p. 440. Reports a

man with three breasts, two normally placed, and a third exactly in the mid-line of the

thorax at the top of the xiphoid cartilage. It was surrounded by an areola and bad hairs

growing from it.

Stropeni, L.—Tumori, Rome, 191S) IV, 509. Observed a woman upon the front of whose sternum

an adeno-carcinoma developed. He attributed its position to an antecedent aberrant

lobe of mammary tissue.

V. Supernumerary Glands are a Freak of Nature.—This was the first and the original

theory. It is doubtless only our ignorance that causes us to cling to it as a means of

explaining the cases which, since they conform to no theory of distribution, are often

described as " Mammje erraticas." Upon what other theory are such cases as the follow-

ing to be explained?

Mammary Glands in the Flanks.

Adams.—Lancet, 1895, II, 462. A Hindu pundit, a man aged 35, had a well-developed mamma
above the left hip. It proved upon examination to be a fully developed mamma, the con-

sistency and appearance being exactly like the gland of a virgin. The nipple was small

and somewhat flattened but the surrounding areola was perfect. No milky fluid could be

expressed. It developed at the time of puberty. The man declined to have it removed,

as it had never caused him any annoyance.

Fig. si.—Polymastia: Indian Pundit with large mam-
mary gland in the left flank. (Adams.)

Fig. 52.—Polymastia; Mammary
gland on the right flank. (McGilli
cuddy.)

Siraud.—La Province medicale, 1897, No. 26; vide Hildebrand's Jahresbericht fur Chirurgie, 1897,

p. 470. This writer tells of a man with four supernumerary mammary glands. Two,
small and imperfectly formed, occurred in the mammary lines below the margins of the

ribs, a third was below and outside of the left mamma (a rare location). The fourth, and
the largest and best formed of aU, was on the right flank, was the size of a mandarin orange

and had a definite nipple.

McGiLLicuDDY.—New York Medical Record, 1891, XL, 446. A supernumerary mammary gland

on the right side extending from the seventh to the ninth ribs. It has an oval shape

following the intercostal spaces. Nothing is said about nipple or areola. The patient

is a woman and during menstruation she has painful sensations in this as well as in the

normal glands.

WiUiams challenged this case as he did McGillicuddy's case of mammary gland on the

thigh. He is somewhat justified in so doing, for the only evidence of the mammary nature

of this tumor is the feel it gives the palpating fingers and its painful state at the time

of menstruation. However, just as Williams might have been less ready to challenge the
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case of gland on the thigh had he knowledge of the similar cases, so he might have hesitated

with regard to this case had he known of Adam's case.

Mammary Gland on the Bullock.

Hirst (Textbook of Obstetrics, 1906, sth edition, p. 547, Fig. 548) pictures a tiny mammary
gland that appears to have an areola and a nipple, and is located upon the left buttock of

a woman. At each time that the patient lactated, this tiny gland would always yield a

drop of milk upon pressure.

Mammary Gland below the Middle of the A xilla.

GoLDBEEGER (Archiv fiir Gynakologie, XLIX; Centralbl. fiir Gynakologie, 1896, XX, 1x2) re-

ports a mammary gland 10 cm. below the left axilla between the anterior and mid-axillary

lines.

Mammary Gland on the Upper Arm.

Sato.—(See Iwai, Lancet, 1907, II, 735.) Iwai gives an illustration, taken from Sato's second report,

of a small, well-formed mamma with a distinct nipple, upon the inner side of the left upper

arm of a Japanese woman.
MoscHKOwiTCH (see article "Maladies de la Mamelle" by Binaud et Braquehaj^e in the "Trait6

de Chirurgie, " etc., LeDentu et Delbet) is quoted, without reference, as having seen a

supernumerary mammary gland upon the inner aspect of the arm. It was impossible to

secure details in the absence of the reference to the original writing.

Fig. 53.—Polymastia: A tiny super-

numerary mammary gland on the left but-
tock. Each time the patient lactated, milk
could be expressed from it. (Hirst.)

Fig. 54.—Polymastia ; Japanese
woman with a supernumerary mamma
in the right axiUa and another on the in-

ner aspect of the left upper arm. (Sato.)

Mammary Glands upon the Face.

Barth.—Archiv fur path. Anat., etc., 1888, CXII, 569. A 20-year-old girl asked to have a wart

removed from the face. It was situated 0.75 cm. below the attachment of the lobule of

the right ear, on the face, and had been there as long as she could remember. When felt,

the wart became larger and more resistant, and upon careful examination it was found to

resemble a nipple. This part was 4 mm. in diameter and projected 2-3 mm. from the skin.

The wart and the surrounding skin for 1-2 mm. were pigmented and wrinkled so as to

resemble an areola. The areola contained a few coarse hairs; when handled, the nipple

erected, and the skin of the areola wrinkled more and more. Beneath the wart a resisting

body could be felt. The structure always enlarged during menstruation. The structure

was removed and examined microscopically, and Waldeyer wrote a careful description of it.

The description certainly tallies with that of a mammary gland, but Waldeyer refused to

commit himself, saying that it would be wiser simply to describe it and let the reader draw

his own inferences.

This same patient has another wart upon the gabella that had some erectile qualities

but was much less suggestive of mammary resemblance.
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Haug.—Ziegler's Beitrage zur path. Anat., XVI, 487. A lo-year-old girl had a wart, pigmented at

the base, arising from the tragus of the left ear near the point of origin of the ascending

limb of the helix and at the customary seat of fistula auris congeniialis. It was soft, but

when touched quickly erected and became hard. It was removed and examined micro-

scopically and was so typically constructed as to leave no doubt in Haug's mind that it

was a tiny supernumerary nipple. An aunt of the child had had, what the mother said,

was the same condition. The supposed supernumerary nipple was 2 3-2 mm. long. There

was no encircling areola, though its base was pigmented.

Fig. 55.—Mamma erratica on the back of the neck. (Holzt.)

Mammary Gland on the Back of the Neck.

Holzt.—"Ein eigentiimlicher Nackentumor," Inaug. Dissertation, Leipzig, 1899. The patient

was a man, upon the back of whose neck, toward the left side, there was a soft tumor the

size of the end joint of a middle-sized forefinger. The man had been conscious of its

presence for 12 years, though exactly how long he had had it he did not know. In the

center of the tumor in a direction corresponding to its long axis there was a saucer-shaped

depression. There was no opening at the bottom of the depression but, instead, from its

base to the subjacent muscle a conical expanding cord-like structure can be felt. The
skin over the tumor is wrinkled like that of a scrotum and bears hairs. Upon mechanical

irritation it is contractile. It is rosy, pigmented in the periphery of the tumor and arranged

in folds concentrically to its base. The hairs, like those of the mammary areola, project

upon prominent papUlae. The hairs are mostly of a black color; some are gray and twisted.

There are occasional pigmented spots in the skin. The summit of the tumor can be

inverted by pressing with the index-finger, all the way to the base, hke the finger of a glove.

As soon as the pressure is relieved the tumor recovers its shape again. Electric stimu-

lation of the tumor acts like mechanical irritation. The tumor was excised and set aside

for microscopic study, but unfortunately fell into unskillful hands so that the outcome was
not entirely satisfactory. However, taking the peculiar appearance presented to the

naked eye, the pecuUar tactile and erectile qualities of the tumor into consideration, and
then adding the uncertain microscopic features to these, Holzt comes to the conclusion

that the tumor was a diminutive mammary gland with a hypertrophied nipple. It is by no
means certain that he was right, but his opinion is difficult to disprove. The patient also

had intra-areola polythelia and indications of other forms of polymastia.

Mammary Gland on the Hip.

FioRi.—BoU. d. r. Accademia Medica di Genova, 1905, XX, 369. The subject was a man 60

years of age, dead of pulmonary tuberculosis, and examined in the anatomical institute at

Genoa. He had a mammary gland on the right side at the exact level of the anterior

superior spine of the Uium, the size of a small hen's egg, with an elliptical base whose
greater dimension measured 5.5 cm., the lesser 3 cm. It was surmounted by a nipple, pig-

mented and projecting like those of the pectoral mammae and measuring 9 mm. in diameter

and 6 mm. in length. It was surrounded by a pigmented areola. Microscopic examination

showed it to be a true mammary gland.
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The morphology of supernumerary mammary glands is interesting because of their

remarkable variations of size and form, on which account there is some confusion as to

what shall be considered glands and what merely nipples. Von Bardeleben in his inter-

esting writings speaks only of "polythelia," and ignores the fact that men have mam-
mary glands, which seems to us to be a serious mistake on his part. We include his

cases as examples of polymastia. Some writers decline to accept any but morphologic-

ally well-developed organs as mammary glands; others are wilhng to accept "pigmented

spots" as such, provided they occur in the accepted situations. Fortunately this does

not become a matter of much confusion except when the object under consideration is

peculiarly situated, as on the face or on the acromion, when statistical studies are to be

made, or when a sharp distinction is to be made be-

tween polymastia and polythelia. There seem to be

lew cases in which a nipple is present without some

glandular tissue beneath it. In men, except a micro-

scopic examination be made, it may be impossible to

determine whether a rudimentary mamma consists

solely of a nipple or whether some glandular tissue is

present, but in women the presence of glandular tissue

can be determined with certainty, if the subject be-

comes pregnant and lactates. Hundreds of tiny warts,

not even suspected of being nipples; let alone tiny

mammae, show their true nature under the stimulation

of lactation by swelling and discharging drops of milk

either spontaneously or upon pressure.

This circumstance shows us that the supernumer-

ary mammary tissue is as subject to physiological

stimulation as the normal glands ; when the latter are

excited, the former sympathize according to their size.

Not only is this true with reference to functional ac-

tivity such as is seen during pregnancy and lactation,

but also of vegetative activity. If the normally sit-

uated mammary glands hypertrophy, any existing

supernumerary organs do the same. Cases illustrat-

ing this have been reported by Foges, Warren, Witkowski, Erdheim, and others (see

Hypertrophy of the Breasts).

When the supernumerary gland is minute and inactive it may be readily overlooked;

when it is large and active it may be a striking object. The subject of the malformation

may have one large supernumerary gland, out of all proportion to the normal, and pecul-

iarly situated, as Griffith's case of the retro-axillary mammae in the Bushman, or Adam's

case of the Hindu with the large gland on the left flank; or the subject, when a woman,
may have two normally placed and normally developed glands, and numerous minute

unobtrusive and unimportant supernumerary glands, as in Neugebauer's case where, in

addition to the two normal breasts, there are eight minute supernumerary glands (nip-

ples), or together with normal glands normally placed a woman may have a single one,

or a pair, or more glands of almost equal size. Peter Paul Rubens has among the women
in one of his paintings, now in the Louvre at Paris, one whose exposed bosom shows four

shapely mammas two, in the normal position, of large size, and two others, a httle smaller

but equally shapely, below them. Socinus, " the old physician of Basle" whose patient

Fig. $6.—Polymastia: A large
mammary gland with a nipple, over
the anterior-superior spinous process
of the right ilium. (Fiori.)
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consulted him in fear lest the result of impending marriage might be multiple offspring,

says that his young lady patient had four mammae of perfect development and good size.

When supernumerary mammse are small, and therefore unobtrusive, they may become

a nuisance because of the leakage of milk during lactation and because of painful swell-

ing from unrelieved secretion. When they are large and active they may be useful.

In not a few of the reported cases the women nursed their babies indifferently from the

normal and supernumerary organs. When they are large, numerous and active, they

may be sources of annoyance and even of distress, as in Hirst's case of the colored woman
who had nine mammae, all of which secreted milk and four of which were large enough

to nurse from.

It seems to make very little difference where a functional gland is located; if its size

be appropriate and its function active, use may be made of it in nursing children. In

Salewsky's remarkable and reasonably questionable case in which the mammae were

upon the shoulders, the patient is said to have drawn them forward beneath the arms

in order to let her children nurse. In Jessien's case the child nursed at the inguinal

gland—in Scarpa's triangle—as well as from the normally placed mammae. Theresa

Ventre, Robert's case with the supernumerary mamma on the outer side of the left

thigh, nursed all her children at it as well as at the normal mammae. Frau Valaque,

Gorre's case with five mammae, all of which gave milk abundantly, nursed her child from

all five. Kilpatrick's patient, with three breasts on the thorax—one in the mid-hne,

nursed her child from all three. The cases of Birkett, Bjorkgvist, Brown, Gardener

and Hirst all nursed their children from four breasts; those of Brickell and Keator

and G. M. Roberts, from three breasts. In Rapin's case, although the supernumerary

breasts gave an abundance of milk, the child refused them because the nipples were so

small. In Ross' case the supernumerary breast gave milk abundantly, but the child

declined it, probably for the same reason.

Probably the most frequent and annoying circumstance attending polymastia during

lactation is the escape of milk from the supernumerary organs when the child nurses at

the normal ones.

The probability of plural births in polymastia is a subject that has always been of

interest. What were supernumerary breasts for if not to supply nourishment to an un-

usual number of offspring? It was this question that perplexed the lady patient of the

"old physician of Basle." We are told, however, that she was at length sufficiently

reassured, when the opinion of her medical adviser to the contrary was supported by a

letter from the Faculty of Medicine of Tubingen University to whom she applied, to

marry, and never had more than one child at a.birth. On the other hand, there are not

a few cases in which twins have been born to polymastic mothers.

Leichtenstern found multiple births in 3 out of 70 (4.28 per cent.) polymastic women
as against 1.37 per cent, in normal women. Marie in studying the interesting poly-

mastic family that came under his observation found that twins occurred commonly;
in the father's family there were three pairs of twins and in the patient's own generation

two pairs. Iwai (Lancet, 1907, II, 753) saw 24 instances of plural births, 16 of the

women being polymastic—66.6 per cent. He wrote a separate paper upon "Relation
of Polymastia to Multiple Births" (Lancet, 1907, II, 818), in which after a careful analysis

of the subject, he comes to the following conclusions: i. "It is probable that there is a

relation between polymastia and multiple births. 2. It is probable that those who have
supernumerary mammary glands have a tendency to become more frequently pregnant
than those who have not. 3. The fact that the instances of multiparous births increase
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in women with the number of their conceptions and the development of their age coin-

cides well with the opinion given heretofore by several eminent scholars. 4. According

to my own observations the instances of multiparous births are found more among
people of the lower class, and especially among those of a low order of intelligence."

Rare mention of the occurrence of twins is made in the accounts of recently published

cases. We are therefore by no means certain that there is any considerable increase

either in fecundity or in multiple births among polymastic women.

It is rare for any mention to be made of associated genital malformation accompany-

ing polymastia. The single case that appears among our notes is that of Bryant whose

patient, a little girl of six, had no vagina and a very large clitoris.

Polymastia and Predisposition to Tuberculosis.—How this idea arose it is difficult

to say unless Bruce's statistics, compiled from experiences at the Brompton Hospital

for Consumptives, have something to do with it. In reviewing the literature of the

subject it is rare to find the matter mentioned. It was taken up, however, by Iwai

(Lancet, 1907, II, 958) and made the subject of a paper which concludes: "i. The

cases of polymastia are found more among the tuberculous—especially the pulmonary

—

patients than among the non-tuberculous. The former are nearly twice as numerous

as the latter. 2. Those who have polymastia are more Uable to be affected by tubercu-

losis than those who are not; the difference between them is more than 15 per cent."

Statistical studies of polymastia are numerous and the results vary, largely because

of the different kinds of material studied and because each successive statistician has

new data with which to work. The first study of the kind seems to have been made by

Flechsig ("De Polymastia," Inaugural Dissertation, Wiirtzburg, 1839), who carefully

collected the cases in the Hterature, and reviewed them with reference to the position

in which they occurred and the correspondence it bore to the position of the mammae
of the lower animals. Hartung (Inaugural Dissertation, Erlangen, 1872) made a collec-

tion of cases, 66 in all, from the literature and tabulated them as follows:

Females: i supernumerary breast in 29 cases
|

2 supernumerary breasts in 25 cases
'f
55

3 supernumerary breasts in i case

Males: i supernumerary breast in s cases

2 supernumerary breasts in 6 cases

According to these statistics the females outnumber the males s to i.

The seat of occurrence of the 29 cases of one supernumerary breast in female patients he found to be:

On the breast 18 (2 above the right normal, 16 below the left normal.)

In the axilla 2

In the axillary line i

Above the umbilicus 2

On the thigh i

On the back i

On the groin 3

On the vulva i

Of the 25 cases of two supernumerary breasts in female patients, he found the following distribution;

On the breast 14 (2 above the normal, 12 below the normal.)

In the axilla 7

On the back 4

Of the five cases of one supernumerary breast in male subjects he found: 4 on the breast below the

normal; i on the shoulder.

Of the six cases of two supernumerary breasts in male subjects, he found all on the breast below the

normal ones.
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The one case in which a female patient had three supernumerary breasts showed; 2 below the normal;

I below and between the supernumerary pair, above the umbilicus.

Peuch's ("Des mamelles et leurs anomalies," 1876) compilation showed:

1 supernumerary breast in 167 cases.

2 supernumerary breasts in 86 cases.

3 supernumerary breasts in 7 cases.

4 supernumerary breasts in 2 cases.

8 supernumerary breasts in i case.

Leichtenstern (Archiv fiir path. Anat., etc., 1878, LXXIII, 222) collected 105 cases,

as follows:

Mammse situated upon the front of the thorax 96 cases

Mammas situated in the axilla 5 cases

Mammae situated in the back 2 cases

Mammae situated in the acromion i case

Mamms situated in the outer side of the thigh i case

Of the 96 thoracic mammae the situation was as follows:

Below the normal glands 90

Above the normal glands 3

On the same level but outside the normal 2

Two pairs, one above the other below the normal i

Of the 90 cases of which the supernumerary glands were below the normal their location is given as

follows:

Mammary glands situated below the normal, and internally 24

Mammary glands situated immediately below the normal in the same vertical Une 7

Mammary glands situated below and toward the median line 2

Mammary glands situated below the normal, and externally i

Mammary glands situated below but without mention of the precise location 56

Bruce (Jour, of Anat. and Phys., London, 1879, XIII, 425) examined 3956 patients

in the Brompton Hospital for Consumptives between Dec. 13, 1875, and Jan. ^8, 1879,

and found 61 cases of supernumerary mammae and nipples.

Of 1645 male patients there were 47 cases or 2.85 per cent.

Of 2311 female patients there were 14 cases or 0.605 P^r cent.

Of the 61 cases observed, 5 1 were single supernumerary organs, 10 multiple. All were situated upon the

front of the trunk below the level of the normal mammae and somewhat nearer the middle line. Thirty

cases were on the left side; 21 on the right side. Of the multiple cases seven were in pairs, a left and a

right; one was a double left; one was a single supernumerary nipple below the ordinary left nipple with a

doubtful right and a left pair of supernumerary nipples on the axillary folds. Contrary to Leichtenstern,

who found no cases on the abdomen below the margin of the ribs, Bruce observed this situation in two of

his cases. Inheritance was not traced in any case.

Hansemann (Verhandlung der Berliner Gesellschaft fiir Anthropologic, 1889, p. 434)

says that he easily collected 262 cases of polymastia from the literature. Of such of

these as were accompanied by sufficient data he says:

150 cases were on the anterior surface of the trunk below the normal and toward the middle line.

2 cases were exactly in the middle hne.

21 cases were above the normal situation.

3 cases were on the back.

I case was on the shoulder.

I case was on the outer side of the thigh.

I case was in the groin.

I case was on the labium majus.
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Von Bardeleben (Verhandlungen der anatomischen Gesellschaft, 1891, p. 247) prefers

the term hyperthelia, proposed by Virchow, to polythelia, the term in common usage.

He made observation upon 2430 military conscripts in Germany and found 151 cases

of polymastia (all of course in men), of which 76 were unilateral and left sided, 44 cases

unilateral and right sided, and 31 bilateral.

In a second paper von Bardeleben (Verhandl. d. anatom. Gesellschaft, 1892, VI,

199) expanded the extent of his observations and reported 6437 men examined and 906

cases of polymastia discovered. The cases reported in the first paper are included in

the second. He found a marked difference in the percentages of cases in different regi-

ments and among men from different sections of the country, the variation being from

6.3 per cent, to 23.3 per cent. This so interested him that he secured the cooperation

of friends among the German military authorities and made a most extended and com-

prehensive study of the subject. Von Bardeleben's third paper (Verhandlungen d.

anat. Gesellschaft, 1893, VII, 171) records observations made upon 95,749 men and the

discovery of 8568 cases of polymastia. Among 4708 cases studied with reference to

anatomical distribution he gives the following

:

1441 cases or 30.6 per cent.

In a fourth paper v. Bardeleben (Anatomischer Anzeiger, 1892, No. 3, p. 87) corrected

various errors formerly made in the method of observation. In two regiments he found:

Right side
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2.36 : 1. He also collected 917 cases reported as occurring among 32,922 subjects, the proportion being

2.44 per cent. Of these, i.58 per cent, were males, and 5.19 per cent, females. He remarked that

among Europeans the male is more frequently the subject of polymastia, while among the Japanese it is

the female. Of 511 cases studied by Iwai, 31 had three or more breasts, as follows:

1 female subject had 6 breasts.

2 female subjects had s breasts.

5 female subjects had 4 breasts.

6 male subjects had 4 breasts.

g female subjects had 3 breasts.

8 male subjects had 3 breasts.

Heredity was found to occur in the family history of 6 per cent, of 555 cases so studied. He saw 24

instances of plural births, 16 of the women being polymastic—66.6 per cent.

The cases that we have collected from the Uterature and arranged according to their

relation to the various theories discussed add up as follows:

I. Cases corresponding to the "milk-lines."

I. Axillary mammary glands—all in females.

A. Without nipples or areolae or external openings.

(a) Bilateral 28
'

("Right 14

(6) Unilateral \ Left 15

[ Side not stated 7

B. Without nipples or areolcc but with external openings,

(o) Bilateral 13

[Right

(6) Unilateral \ Left
."

4 '

^^

[ Side not stated o

C. Without well-developed areolas or nipples but with suggestions of both,

(a) Bilateral 5

f
Right 6

(6) Unilateral \ Left i

[ Side not stated o

D. With areolae or nipples or both.

(a) Bilateral. . o

Right 3
(b) Unilateral , _. ^

' Left 3

E. Without data for classification 3 3

Thoracic and abdominal in situation.

A. One supernumerary mammary gland.

In the male.

On the right side.

Above the normal organs i

Below the normal organs 15 \ 17

Position not stated i

On the left side.

Above the normal organs o

Below the normal organs 27 [ 27

Position not stated o

Side not stated S
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la the female.

On the right side.

Above the normal organs 4

Below the normal organs 26

Position not stated i

On the left side.

Above the normal organs 2

Below the normal organs 36

Position not stated T 28

Side not stated i

B. Two supernumerary mammary glands.

In the male.

Symmetrically placed, one on each side.

Above the normal organs i

Below the normal organs 38

Not classifiable i

In the female.

Symmetricall> placed, one on each side.

Above the normal organs 26

Below the normal organs 30

Not classifiable 11

C. Three supernumerary mammary glands.

In the male

In the female

One on each side and one in the mid-line i

AssymmetricaUy placed , 4

D. Cases with four supernumerary mammary glands.

In the male 4
In the female 2

E. Cases with six supernumerary mammary glands.

In the male i

In the female i

F. Cases with seven supernumerary mammary glands.

In the male o

In the female i

G. Cases with eight supernumerary mammary glands.

In the male o

In the female i

II. Mammary glands on the shoulders.

In the male 2

In the female i

III. Mammary glands in the groins (inguinal regions) (pubic regions).

In the male 4
In the female 6

Sex not known 2

rv. Mammary glands on the back.

In the male 3

In the female 5
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V. ilammary glands on the thigh.

In the male 3

In the female • 4

Sex not known i

VI. Mammary glands on the vulva.

In the female 2

VII. Mammary glands in the mid-line of the thorax and abdomen.

In the male 3

In the female , 3 ) 7

Sex not known i

VIII. Mammary glands in the flanks.

In the male 2

In the female ; i '

IX. Mammary glands in the mid-lii}e of the axilla on the thoracic wall i

X. Mammary glands on the buttock.

In the male o \

In the female i
J

XI. Mammary glands on the upper arm.

In the male o

In the female 1

Sex not stated i

XII. Mammary glands on the face.

In the male o

In the female 2

XIII. Mammary glands on the neck.

In the male i

In the female o

XIV. Mammary glands on the hip.

In the male '
i

In the female o

Total 430 cases

Cases that we have collected and tabulated 430

Cases of v. Bardeleben not included 8,568

Cases of Iwai not included 1,680

Cases of Bruce not included 61

Cases of Balz, cited by Horinchi in Hug's Dissertation 120

Cases included in references not consulted because literature was not avail-

able, and allowing one case for each reference 36

10,89s cases in the literature

Our conclusions, and our recommendations regarding the treatment of polymastia

will be reserved until the completion of the next closely related subject, polythelia.

POLYTHELIA

Polythelia is a rare condition in which an otherwise apparently normal breast is

provided with more than one nipple.

In discussing polymastia it was pointed out that there are good reasons for supposing

that wherever a bona fide nipple, even of rudimentary development is discovered, some
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mammary gland tissue is present. That being conceded, it becomes correct to call all

cases of supernumerary nipples, polymastia, except those in which such a supernumerary

structure is present upon what appears to be a single and otherwise normal mammary
gland.

The unfortunately brief and inadequate descriptions of many of the reported cases

make it difficult to classify them with accuracy, as polymastic or polythelic malforma-

tions. Such must be treated, according to the opinion of the writer, who does the best

he can with the data at hand. This is an apology for any inconsistency that may be

detected in the present scheme.

Supernumerary nipples in by far the greater number of cases make their appearance

upon the convex surface of the breast below but in about the same vertical line with the

normal nipple. The distance between the two varies considerably and measurements

of the distance seem to be of no importance unless one be informed of the size of the

breasts concerned. In a few—two cases—they have been observed on the outer half of

the breast. When below they may be completely

covered by the overhanging organ and remain unob-

served except when lactation occurs to direct particular

attention to them. When they are upon the outer half

of the breast they can hardly escape attention and dis-

covery. In some cases, especially when small they

„ ,. , ,
have, like supernumerary mammae, been looked upon

riG. 57.—Polymastia and poly- > sr j i r-

thelia. The figure on the left shows as moles, warts, and birthmarks.
a supernumerary mamma below the ^gj-e interesting are the cases in which three or
normal one; that on the right, two

.

nipples in the normal areola. These five nipples occur upon the same breast, equally distant
illustrate Sutton's idea that the de- fj-gm one another each surrounded by its own areola.
formity is the result or dichotomy.

. .

Such striking cases must early astonish the patient.

In some cases the supernumerary nipples are situated in the areola, the nipple being

said to be double or divided—intra-areolar polythelia.

The supernumerary nipples may be uniform in size with the normal, and equally

serviceable for nursing, but they are generally much smaller and sometimes very minute.

The larger ones usually show a surrounding areola with Montgomery's glands; smaller

ones may lack the areola.

In almost all cases they show that they contain lactiferous ducts as soon as lactation

begins. Not only does colostrum or milk escape when the adjacent mammary tissue

is compressed, but when the baby nurses from the normal nipple, milk commonly leaks

from them. Sometimes when they are too small to nurse from, the breast tissue about

them "cakes," showing that there are no communications between the lactiferous ducts

of the different nipples and the supernumerary nipple, which is, according to its size,

the outlet of a larger or smaller collection of milk ducts from some fairly well circum-

scribed area of the breast.

To account for the occurrence of polythelia is difficult. Sutton (American Journal

of the Medical Sciences, 1889, XCVII, 247) thinks that many cases arise through

"dichotomy"

—

i.e., transverse division of the developing mamma—and thus explains

not only cases of binary polythelia but also of binary polymastia. All cases in which

there is a double nipple, a supernumerary nipple on the breast below or outside of the

normal one, and all cases in which there is a supernumerary mamma immediately below

and partly covered by the normal can thus be explained in his opinion. Remembering,

however, that the primitive "anlage" of the embryonal mamma—the survival of which

I
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affords the best explanation of polymastia—frequently leads to the occurrence of closely

approximated supernumerary organs, it seems probable to the writers that more cases

result from coalescence or amalgamation of neighboring anlagen than from dichotomy.

Polythelia of this character may be looked upon as intra-mammary polymastia, that is

the outgrowth and inclusion by the growing mammary germ of its more rudimentary

neighbor. This explanation may apply to all cases in which the supernumerary nipple

is situated in the extreme inferior margin of the breast, or anywhere between that point

and the normal nipple. It would also apply equally well to cases of the reverse kind in

which the supernumerary nipples were at the extreme upper margin of the breast or at

any point between it and the normal nipple. If it be conceded that the growing and

maturing gland be able to exert traction or pressure upon an abortive and rudimentary

gland, it might also account for the two reported cases in which the supernumerary

nipples were upon the outer side of the breast.

Both of these hypotheses fail, however, when we come to account for the occurrence

of three and five well-formed nipples, each with its own areola. Here the multiplicity

of nipples must be referred to intrinsic developmental errors in the perfection of the

breast itself. Nor will they apply to cases in which the normally located nipple is

divided so as to appear as two nipples in the same areola. In such cases there must be

erroneous development of the nipple itself.

Polythelia, like polymastia, may be an inherited malformation. There seems to be

but one case recorded, however, where this is said to be true, the case of Hacquard
(These de Strasbourg, 1831, No. 980) in which a woman, her mother and her grandmother

are all said to have had two nipples on each breast, the supernumerary ones "under

the breast." This is one of the border-line cases that may almost as well be called

polymastia as polythelia.

The polythetic deformity may be a troublesome one. When the nipple is divided

so that there are two in .the normal areola, it may be impossible for the baby to nurse.

When there are two of nearly equal size at some distance from one another, it may
be necessary to disturb the baby after nursing from one-half of the breast, to apply

it to the other nipple to empty the other half. If the baby cannot nurse from a very

small nipple, it may be necessary to use pressure or suction to empty that part of the

breast drained by it. When the child nurses, milk is apt to flow from the supernum-

erary nipples. The malformation is therefore liable to be attended by discomforts

and disturbances that may make it impossible to nurse the child at all.

On the other hand, some cases get on without discomfort and sometimes no relief

being given, the section of the breast drained by the supernumerary nipple becomes

inactive and ceases to secrete after a few days or weeks.

Such cases as have been collected from the literature may be tabulated thus:

POLYTHELIA

A. INTRA-AREOLAR POLYTHELIA, more than one nipple in the normal areola,

(a) Female subjects.

1. Bilateral.

Duval.—-These de Paris, "De mamelon et de son aureola," 1861, p, 43.

TiEDEMAN and TKEViRANtrs.—" Untersuchungen iiber die Natur des Menschen," 1831, V, no.
2. On the left breast.

Garthon.—^Lancet, London, 1846, II, 304.

3. On the right breast.

Hug, J.—Inaugural Dissertation, Strassburg, 1908.
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HoFSTATTEE.—-Munchener med. Wochenschrift, igio, LVII, 2295-

4. No data as to the side affected.

Albees.—Med. Correspondenzbl. rhein. u. westfal. Aetrz., Bonn, 1843, III, 400.

FEHtiNG.

—

Vide Hug, Inaugural Dissertation, Strassburg, 1908.

(6) Male subjects.

I. Left breast.

HoLTZ.—Inaugural Dissertation, Leipzig, 1899.

(c) Sex not stated.

Stoyanov.—Bull, de la Soc. d'Anthropologie de Paris, 1898, IX, 4 s., 301.

{d) Position not stated.

Cascella.—Nuova Raccoglitore Medica, October, 1902. Two nipples on a. supernumerary

breast.

Fig. 58.—Intra-areolar polythelia: Two nipples in the
right, and three in the left normal areola. (Hug.)

Fig. 59.—Polythelia: Two nipples

and areolse on the right breast.

(Hofstatter.)

B. EXTRA-AREOLAR POLYTHELIA; the presence of nipples with or without areols, apart from the

normal nipples and areolae.

I. Two nipples on one breast.

A. On the Right Breast.

(a) With an areola about each nipple.

1. Situated above the normal nipple in a vertical line.

Kantor, W. L.—Medical Record, New York, 1898, LIV, 456.

2. Sihiated below the normal 7iipple in a vertical line.

Bartels.—Archiv fur Anat. Phys. u. Med., 1876, p. 745.

HorSTATTER.—Munchener med. Wochenschrift, 1910, LVII, 2295.

Hug, J.-—Inaugural Dissertation, Strassburg, 1908, 4 cases.

Rising.—^Lancet, London, 1844, II, 255.

Salt, E. G.—British Medical Journal, London, 1900, i, 509.

Sharp, E. W.—British Medical Journal, 1903, i, 16. (This case probably should be

placed among the polymastic deformities, but it is described as a "supernumerary

nipple," without sufficient detail to enable a decision to be formed.

3. Situation not accurately given.

Bryant.—"Diseases of the Breast," 1887, p. 10. A model, shown to the Hunterian

Society by Mr. Roberts, of a female breast with two nipples about an inch apart.

Dennemeyer.—These de Paris, No. 29.

(6) Without a« areola about the supernumerary nipple.

1. Situated below the normal nipple in a vertical line.

Champneys.-—Medico-Chirurgical Transactions, 1886, LXIX, 419.

Patellani.—Centralbl. fiir Gynakologie, 1896, XX, 449.

2. Situated on the outer half of the breast.

Charcot et LeGendre.—C. r. Soc. de Biol, de Paris, 1S60, 3 s. I, 164. Gaz. M6d. de

Paris, 1859, p. 773.
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No data as to areola or position.

DE Meyer, J. J.—These de Paris, 1814, No. 29.

Situated below the normal nipple in a vertical line.

Kerkringius.—Observ. Anat., XXI, 49, Spicileg. Anat. Amstelod, 1671, Fol. p. 40.

Fig. 60.—Polythelia: A small supernu-
merary nipple and areola on the under as-

pect of the right breast. (Hug.)

Fig. 61.—Polythelia; Two nipples of

nearly equal size upon the right breast.

(Bartels.)

B. On the Left Breast.

(a) With an areola about each nipple.

I. Situated below the normal nipple in a vertical line.

Alworthy, S. W.—Trans. Royal Academy of Ireland, Dublin, 1903, XXI, 306.

Fig. 62.

—

Polythelia: The supernu-
merary nipple and areola are smaller than
the normal, and are situated upon the under
surface of the breast. (Cignozzi.)

Fig. 63.—Polythelia: A tiny nipple

below the normal one, and near the

margin of the left normal mamma.
(Cignozzi.) This is a case on the

border-line of polymastia.

Cignozzi.— 2 cases, Riforma med., Napoli, igo8, XXIV, 261.

CoE.—Medical Record, New York, 1888, XXXIV, 479
DESiNETY.^Gaz. med., Paris, 1887, 7 s., IV, 317.

Tiedemann.—" Untersuchungen uber die Natur des Menschen," 1S31, V, no.

YoTTNG.—Boston Med. and Surgical Journal, 1904, CL, 319.
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2. Situated on the outer half oj the breast.

Charcot et LeGendee.—C. r. Soc. de Biol, dc Paris, i860, 3 s., I, 164.

3. Situation not stated.

Enostrom.—"Annals de Gynecologic," 1889, XXXI, 281.

h. No data as to the presence oj an areola.

4. Situated below the normal nipple in a vertical line.

DeSinety.—Gaz. med. de Paris, 1887, July 2; Centralbl. fur Gynakologie, 1888, XII,

352-

White.—New York Medical Gazette, 1850, I, 121.

C. No Data as to which Breast was Affected.

BORELLUS.—Observ. Med. Phys., Cent. IV, Francof. et Lip, 1676, Cent. I, Obs. 49, p. 55.

Lanzonus.—Miscl. Acad. Nat. Curios., Dec. 11, Ann. IX, 1691, p. 228, Obs. 55.

Otto.—Neues Verz. d. anat. Samml. d. k. anat. Inst, zu Breslau, 1841, No. 1288, p. 125.

Rhyme.—" An Account of the Cape of Good Hope and the Hottentots," London, 1704, Fol. IV,

829.

D. Both Breasts Polythelic.

(a) Areola: about the supernumerary nipples.

1. Sititated below the normal nipples in a vertical line.

Rey.—(Astier) Alger, mfid., vide Gazette des Hopitaux, 1880, LIII, 588. (The lower

nipples were a little outside of the vertical line.)

Rheinfuss.—Wiener med. Blatter, 1893, XVI, 459.

2. Situation not given.

Pruckelius.—Misc. Curios, sive Ephemerides med. phys. German, curios, Dec. I,

Ann. IX et X, Obs. VIII, p. 45-

The original text reads as follows:

"
. . ostendit nobis, inquit, non ita pridem juvenis duas in utraque mamma papiUas

tam afiabre collocatas, ut alendis tot liberis omnino destinatse viderentur."

(6) Areola well ^narked on the right side, absent 071 the other, about the supernumerary nipples.

Chowne.—^Lancet, London, 1841, 2, II, 465.

(c) No data as to areolce.

Gautherin.—These de Paris, 1808, No. 74.

1. Situated beneath the normal nipples in a vertical line.

Hacquard.—3 cases. These de Strasbourg, 1831, No. 980.

2. No data as to the situation oj the supernumerary nipples.

,
Gautherin.—These de Paris, 1808, No. 74.

HoLLERUS.—Consil. et Observat. rar. Lib., II, 686.

E. No Data as to the Breast or Breasts Affected.

Tarnier.—Cazeaux, "Traite de I'Art des Accouchements," 1870, 8th ed., p. 86.

(Several cases mentioned but no data given.)

Billroth.—"Diseases of the Female Mammary Glands," Cyclopedia of Obstetrics and Sur-

gery, Gusserow and Grandin, 1887, IX. Mentions a breast with two nipples in which

he observed the development of carcinoma.

II. Three nipples on the same breast.

Bilateral in occurrence.

Prackelius.—-Miscel. curios, etc., Dec. i, Ann. V, Obs. 67, p. 40, Appendix. This observer

saw a Scotch woman who had three nipples on each breast arranged so as to form a triangle.

The two supernumerary ones are said to have been below the normal one. Each nipple gave

milk. No data are given as to the respective size of the nipples nor concerning the presence

or absence of areol<e.

III. Five nipples on the left breast and two on the light.

Hannaeus.—Ex epistola M. G. Hannaei (1675) ad Olaum Borrichium. See Thomas Bartho-

linus, Act. Med. et Philosoph. Hafn., Ill, 171. This is a much quoted case appearing in

all of the chief writings upon medical curiosities and upon polymastia and polythelia.

The subject of the malformation is said to have had five nipples on the left breast and

two on the right, each with its own areola. Milk escaped from all of them at the time of

lactation and from them all at once when they were irritated. The original text is as follows

:

" Observationem miram prafert Georg Hannaeus, scripsit einem Oleo Borricho, se vidisse

mulierum, quae quamvis tantum duas, sed ambiter magnas mammas natura occepisset
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tanem quinque papillas areolis satis perspicuis in mamma sinistra, et in dextra duas
areolis singulis cinctas gestavisset. Has papillas imprimis paulun tiiillatis facillime valde

erectas esse; omnes incitatis eodem tempore lac fadisse, quod mulieri molestissemium

fuisset."

Two peculiar cases perhaps deserve mention as having slight bearing upon the sub-

ject of polythelia. One of these is reported by Hurt (St. Louis Medical and Surgical

Journal, 1S80, XXXIX, 306).

"A month or so after confinement the patient complained of sore nipples, and on examination I found

the areola to be studded with quite a number of what I supposed to be warts .... She replied

'they are not warts . . . . they are little nipples; whenever I nurse my child they have little drops of

milk on them.' I could myself, squeeze milk out of all these little protuberances about the nipples, and
she said that when the breasts were very full, all of the nipples commenced secreting."

The other case is Petrone's (Progresso Med., Napoli, 1889, III, 516). The patient was a man with six

mammary glands, two in the normal position, and two below on each side of the abdomen. The normal
mammae had warty formations that he interprets as three supplementary tiny nipples in addition to the

normal nipple in the areola of the normally placed glands.

Surgery of Supernumerary MamniEe and Nipples.—The surgeon may be called upon
to operate in polymastia in certain peculiar cases, almost always in female patients, the

indications for operation being as follows:

I. When the location of the supernumerary gland is such as to occasion excessive

pain at the time of enlargement during pregnancy and lactation. Such cases are usually

axillar}-. The glands are useless, they may swell to the size of goose eggs, interfere

with the movements of the arms and cause so much suffering that the operation is ear-

nestly asked for by the patient. The swelling usually subsides in the course of a few

days or weeks. It must be remembered that with each pregnancy the swelling and pain

will recur, though it is rarely so severe as at the time of the first pregnancy.

In rare cases, like one reported by Ziehen (Berliner klin. Wochenschrift, 1904, p.

912) the occurrence of neuralgic pains in young girls, coincidental with the menstrual

period, and radiating down the arms, may indicate axillary mammas that need removal.

II. When the constant dribbling of milk distresses the patient by saturating the

clothing. Like the swelling and pain, this rights itself in most cases in the course of a

short time. If the gland be large and the child can nurse from it, it probably soon

behaves like the normal breasts; at first, each time the baby nurses there are pricking

sensations and a spurt of milk from each unoccupied breast, but after the function of

lactation is once well established this inconvenience passes off. When the gland is too

small to use, the secretion may cease and the milk "dry up" after a few weeks. If

this does not happen and the gland continues to leak, excision may be indicated.

III. When the supernumerary glands are so situated and so constructed as to

resemble tumors, or are situated upon the face, neck, flank, back, buttock, back of the

thigh, hip, vulva, etc., they may be unsightly or uncomfortable and may require removal

for cosmetic or orthopoedic reasons.

IV. When it is feared that a malignant tumor may arise from the supernumerary

mammary gland. If, as seems well established from clinical observation, traumatic

injury of the normal pectoral mammae has a predisposing or even, perhaps, an exciting

influence upon the growth of malignant tumors, there is no reason why a similar injury

to supernumerary mammse may not do the same. Glands so situated as to be the seat

of frequent injury—those on the back, hip, flank, buttock and thigh—should be given

particular attention from this point of view and their removal advised. On account of

their rarity, however, there are no data at hand to show how great the danger in such
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cases really is. Jacoulet (Prog, med., Paris, 1909, 3 s., XXV, 618) observed a woman with

an adenoma in the left breast, and a similar independent tumor in the left axilla, the

latter supposedly growing from a supernumerary, axillary mammce. A few cases are on

record to show that cancer can develop in supernumerarymammary glands. Thus Busch

and Whitacre have each seen cancer arise from a supernumerary mamma in the neigh-

borhood of the axilla. We have studied Neilson's case in which a large fibro-epithelial

tumor developed in a right axillary mamma and later was followed by cancer. Gluck

(Berliner klin. Wochenschrift, 1885, p. 292) had a case in which what was thought to be

an adenoma grew in a supernumerary mamma, just above the normal mamma, and later-

changed to a cancer. Billroth ("Die Krankheiten der Brustdriisen," Deutsche Chirurgie.

Leif., 41,1880, p. 10) saw a cancer grow in a breast with two nipples upon it. Martin

(Jahresb. d. schless. Gesellsch. f. vaterland. Kultur, 1893, Ixx, 43,) observed cancer in

a supernumerary infra-mammary mamma. Mourne (Bull, et mem. de la Soc. d'Anat.

de Paris, 1914, LXXIX, 115) saw cancer in an axillary mamma. Pitzorno (La Riforma

Medica, 1896, XII, Pt. i, p. 651) is said to have seen five cases of polymastia in

one year, in two of which neoplasms developed. Williams (Jour. Anat. and Phys.,

1890-91, XXV, p. 245) mentions half a cancerous tumor removed from the axilla

of a lady aged 35 years. The breast and skin over it were normal. It was easily

detached. The specimen is now in the Hunterian Museum. Williams seems anxious

to impress his readers with the probability of tumors of various kinds arising from

supernumerary mammary tissue and from his own experiences concludes that out of

50 cases of fibro-adenoma of the mamma consecutively under observation, seven, or

14 per cent., originated in supernumerary structures just outside the normal ones.

Of 132 cases of cancer of the mammary region in women, he found that 13, or 9.8

per cent., had originated in supernumerary structures quite outside of the normal

mammse. If the reader be interested in this matter and will take the trouble to

read the protocols of the cases collected and published by Williams, he will find

that they do not fall in line with such polymastic malformations as have previously

been discussed by Williams in his paper, or by ourselves in this chapter, but that the

mammary tissue from which the tumors seemed to have grown, were rather outlying lobules

of the normal mammae to which the name "fringe" has been applied, and to which refer-

ence was made in describing the anatomy of the mammary gland. Somewhat similar

cases of tumor formation in outlying lobules are reported by Peraire and Cornil (Bull,

et mem. Soc. d'Anat. de Paris, 1907, 6 s., IX, 637), de Rouville (Bull. Soc. d'obstet. et

de gynecologic, Paris, 1914, iii, 532), Deniker (Bull, et mem. de la Soc. d'Anat. de Paris,

1913, LXXXVIII, 125), Forbes (Medical News, Mar. 5, 1892, LX, 269), Heitzmann

(Medical Record, N. Y., i888,XXXIV, 21), Spencer (Trans. Path. Soc, London, 1900-01,

LII, 70), and Stropeni (Tumori, Roma, 1915, IV, 509).

Supernumerary nipples may also require operative treatment and removal. The

indication is usually clear when milk runs from the one nipple ever}' time the baby nurses

from the other. Supernumerary nipples may also be a disfigurement and operation

desired for the restoration of normal sj'mmetry of the breast.

The cases are so essentially different that each becomes a law unto itself. The small

wart on the face, or of a larger "wart" on the neck, or a large pedunculated tumor

of the vulva, as in Hartung's interesting case, have nothing in common, nor are their cases

at all like what might be required should a large post-axillary tumor like that in Griffith's
•

case require removal. Simple excision with incisions and skin flaps suitable to the

particular localit}' is all that is required in most cases, and as the tissue to be removed
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will no doubt, at least, in most cases, be normal tissue, no following up of lymphatics

will be necessary.

In the case of supernumerary nipples upon the otherwise normal breast, the excision

of a wedge-shaped segment of the gland, varied according to the size of the area of breast

tissue drained by the supernumerary nipple will be all that is necessary.

In the rare cases of double and triple nipple in the same areola, and in such cases as

have been described in which there were three or five nipples distributed over the

breast, nothing can be done, unless for some reason not apparent in an academic dis-

cussion of the matter, circumstances arise to indicate that the breast should be amputated.

A practical point deserving mention, in connection with the excision of troublesome

axillary mammffi, has to do with the time of their removal. If they are to be removed

the operation should be done during pregnancy or lactation, while they are large and

troublesome, and not deferred until some future time. Von Brunn (Festschrift fiir

Rindfleisch, 1907, p. 155) had a patient who had several times suffered on account of an

axillary "lump" that was very painful. She desired to have it removed, but the opera-

tion was deferred until four months after confinement and then attempted. The surgeon

experienced much embarrassment and difficulty in finding the gland which had so di-

minished in size as to be no larger than a pea. It was embedded in the adipose tissue in

close proximity to one of^^the vessels. During the period of lactation-hypertrophy this

little gland was large and easily recognized on palpation.

Sdtplementary References

Papers upon polymastia, thai were not available Jor examination or verification either in the original or

in the abstract, or thai could not be foutid.

Albees.—Med. Correspondenzbl. fiir rhein. und westfal. Aerzte, Bonn, 1843, II, 400.

ASTIER.—Alger, medicale, 1880, VIII, 72.

BiETTE.—"Multimammes," Diet, des Sciences Medicale, Paris, 1913, IV, 151.

Blanchard.—CoU. Phys. M. P., 2, 49.

Brouah.—Scapel, Leige, igog, 10; LXII, loi.

D'tgostino.—Tomassi, Napoli, 1907, II, 633.

Fabre.—Echo med. d. Cevennes. Mimes., 1906, VII, 88-92.

Falaschi.—Boll. d. see. tra. i. cult. d. sc. med. in Siena, 1883, I, 15.

Falk.—Centralblatt fiir Gynakologie, 1902, XXVI, 240.

Flandein.—Dauphine med., Grenoble, 1896, XX, 160.

Frassi.—Arte Ostet. Milano, 1911, XXV, 227.

Funaioli.—BoU. de Soc. tra. i. cult. d. sc. med. in Siena, 1886, IV, 23.

Candini.—Pensiero med. Milano, 191 1, I, 805.

Geyl.—Nederl. Tydschr. v. Geneek. Ams., 1907, II, 1313.

Godfrain.—These de Paris, 1877. Blanchard says that he collected cases and added six to Peuch's

list.

GoRiA.—Gazz. med. di. Torino, 1895, XLVI, 737. This case is so frequently referred to and in such

detail that it is introduced in our series of "dorsal mammae."
GoTZ.—Oesterr. med. Jahrbiicher, 1814, p. 348.

HiLBERT.—Memorabilien, Heilbron, 1892-93, n. F. I., XII, 129.

HtiBER.—Med. Zeitschriftal Russlands, 1844, p. 28.

IwAi.—Mitt. a. d. med. GeseUsch. zu Tokio, X, XIV.
Johnson.—Boston Med. Jour, and Archiv of Tocology, 1887, p. 140.

Katayama.—Mitt. a. d. med. GeseUsch. zu Tokio, X.

KrrROiwA.—Koseikwan Med. Mag., 1895, II, No. 11-12.

Kyrklund.—Duodecim. Helsinki, 1889, V, 16.

Lee.—Inaug. Diss., Erlangen, 1872.

Martin, E.-—Jahresberichte d. schless. Gesellschaft fur vaterlandische Kultur, 1892, Breslau, 1893,

LXX, 43-
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MlNERVR'i.—Bull. Science Med., X, 461, 1858.

Otani.—Mitt. a. d. med. Gesellsch. zu Tokio, III, No. 9; XIV, No. 10; and XIII, 9.

Perusini.—Giornale di psichiat. Clin, et tech. manic. Ferrara, 1903, XXXI, 51.

Sato.—Koseikwan Med. Mag., 1895, Nos. 11-12; IV, No'. 6.

Sato.-—Mitt. a. d. med. Gesellsch. zu Tokio, 1904, XVIII, No. 20, p. 899.

ScALZi.—Commentario dell'Ostetrica in Italia della meta del secolo dictiotesimo secolo fino al presento,

Bologna, 1874.

ScHMETZER.—Correspondenzbl. fiir Wiirttemburgerischer Aerzte, VI, p. 33.

Sell.—Berichte d. naturf. Gesellschaft, Bd. IX, 1-34.

SiRAUD.—La Province med., 1897, No. 26.

Sleet.—Tr. Kentucky M. Soc. Louisville, 1892, N. S., I, 297.

Smith.—Louisville Medical News, 1880, X, 231.

VuLKE.—Inaug. Diss., Bonn, 1897.

YoSHiNAGA.—Zeitschrift d. med Gesellschaft zu Tokio, 1899, XIII, 433.

Papers, cases and roUections of cases that occur in the literature without references and to which no ref-

erences appear in the Index Catalogue or Index Medicus.

Ammon.—Said by Keibel to have studied numerous cases of polymastia and observed up to eight

nipples.

B5l?.—Said by Hurinchi {vide Hug) to have observed 120 cases of supernumerary mammae among
Japanese women.

Faye.—Cited by Hartung as having seen a case with four breasts.

Hugh.—Hofstatter says that in 1908 he arranged 100 cases of polymastia according to the "milch-

leisten."

Aberstaedt.—Cited by Hartung as having seen a small supernumerary breast on the left side about a

handbreadth below the normal one.

RiNSiG.—Also cited by Hartung as having seen a small supernumerary breast on the right side ij^

inches below the normal right one.

VrOLIK.—Cited by Hartung as having seen a supernumerary breast with two nipples, below the left

breast.

References in the literature that were erroneous and could not he verified.

Ashley, W. H.'—^Lancet, London, 1840, II, 227.

Davtes, T. H.—^London Med. Gazette, 1844, I, 545.

Grimm.—Centralbl. fiir Gynakologie, 1897, No. 12, p. 285.

Marshall.—Brit. Med. Jour., 1897, December-February, 1898.

Rebatel.—Bull. d. Soc. d'Anthropologie. de Lyon, 1881, 2, p. 137.

REFLECTIONS UPON AMASTIA, POLYMASTIA AND POLYTHELIA

Amastia in its various forms is an exceedingly rare congenital malformation that is of

no surgical interest or significance. It results from accidents of embryonal or foetal

life that cannot be recognized and against which it is impossible to defend the individual.

There is no help for the condition, except that when rudimentary mammary glands

are a source of annoyance to child-bearing women because of painful but useless enlarge-

ment it may be advantageous to remove them. No cases are on record where this

appears to have been necessary.

Athelia is probably as rare as amastia but the references in the literature are not

sufficiently numerous to enable us to judge. It incapacitates the patient from nursing

her baby, though by the use of a shield and artificial nipple, some cases get along without

undue discomfort. Mamillaplasty {q.v.) may be tried as a means of surgical correction

of the deformity.

Polymastia is a common congenital malformation of which the literature shows

the reported occurrence of upward of 10,000 cases. In the entire literature there are

less than a dozen cases only that cannot be harmonized with the doctrine of atavism

or reversion. Several of these cases are not above a suspicion of error in identification
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—as the cases of Holzt, on the back of the neck, Haug on the tragus of the ear, and

Barth over the parotid gland. But including these as honafide mammary glands, a

proportion of a dozen cases against, and 10,000 cases for the theory, seem to establish

the theory of reversion upon a very substantial foundation. There is no known ex-

planation of the occurrence of "mammae erraticae.'"

Polymastia has few but definite surgical aspects. The supernumerary glands may
be disfiguring, may be painful, may be annoying or may be the point of origin of morbid

growths either benign or malignant. These are sufiicient reasons for removing a

certain number of them. The removal of all supernumerary glands so situated as to be

subject to traumatic injury is strongly advised. There is ample evidence of the hered-

itary nature of the deformity, and the patients should be told that the chances are

strongly in favor of their offspring being similarly affected.

There is some but not conclusive evidence that polymastic women are abnormally

fecund and tend to have twins.-

There is no support for Fournier's view that congenital syphilis predisposes to

polymastia.

The evidence to show that polymastic men and women are predisposed to tuberculosis

is inconclusive.

There is no reason for believing that neoplasm formation in supernumerary mammae
is more frequent than in normal mammae.

Polythelia is much more rare than polymastia. It is of surgical interest and im-

portant because it is but rarely that there are more than two nipples, and the super-

numerary nipple is usually small and drains a small area of the gland, making it easily

possible to improve the gland by excision of the extra nipple and the tissue it drains.

Such an operation ought always to be advised where a supernumerary nipple is a source

of discomfort. The quantity of tissue to be removed is best determined during the

period of lactation, though the operation may be deferred.



CHAPTER IV

THE ACQUIRED ANOMALIES OF THE BREAST

1. Excessive growth

A. In the female

(a) In infancy ] |

(6) In adolescence } Hypertrophy
{

(e) In maturity
J [

B. In the male Gynecomastia

2. Recessive growth Atrophy

Infantile

Puberty—virginal

Pregnancy—gravidity—lactation—nondescript

MAMMARY HYPERTROPHY OR DIFFUSE MAMMARY HYPERTROPHY

Infantile Hypertrophy or enlargement of the breasts of female children is a rare ab-

normality that is rather a manifestation of precocious sexual development, than of localized

disturbance of the breasts. The breasts are not diseased,

they are prematurely developed. A child of three may
have a mammary development normal to a girl of fifteen.

There is no parallelism between these cases and the vir-

ginal and gravidity hypertrophy—in the latter cases, the

breasts are distinctly abnormal.

A few cases of prenatal enlargement—i.e., hypertrophy

—of the breasts are on record. Hahn (Amtlicher Bericht

der deutscher Naturforscher und Aerzte zu Stuttgart,

September, 1834 (1835), p. 109; vide Schmidt's Jahrbiicher,

V, 138) reported the case of a female infant, born with

monstrous hands and a monstrous left breast. The child

was three years old when shown at the society meeting.

This case probably falls outside of the group under dis-

cussion, and is an example of real hypertrophy of the

breast, in which it seems to be unique. Ramon de la

Sagra (Julius and Gerson's Magazine, XX, 479) reports

the case of a nergo slave girl belonging to Don Carlos

Pedro of Havana, who was born July 6, 1821, with well-

developed breasts. Shortly after birth there was a flow

of blood from the vagina, that was soon regularly re-

peated so that at the end of a year she was menstruat-

ing regularly. At 32 months of age, she was 3 feet, 10

inches tall, and her breasts and sexual organs were as well

developed as those of other Havana negresses of 13 years.

Wilson (Gaz. des Hop., 1854, July 4) observed a baby girl

Infantile mammary whose breasts were as large as hens' eggs at the time of her

birth; in five months they had advanced to the dimensions

of those of an ordinary girl at puberty, and she began to

menstruate; at six years of age she had breasts like those

of an adult woman, and pubes covered with hair. Lebeau (Gaz. m^d. de Paris, 1832,

III,;,98) .reports a still more remarkable case in which the baby when born had a hairy

Fig. 64.—
hypertrophy. Precocious devel-
opment in a child two years of

age. (Marcy.)
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mons veneris and well-developed breasts, and began to menstruate in the third year.

Malleat (Gaz. med. de Paris, 1832, p. 620) reports the case of a girl baby that had well-

developed mammae and genitals, and began to menstruate at 15 days old. Wall

(Medio-Chirurgical Transactions, 181 7, II, 116) saw a baby girl that began menstruating

at nine months, and whose breasts were well-developed at 18 months.

In regard to the pcst-nalal infantile enlargement of the breasts it may be said that the

earlier the sexual organs develop the earlier the breasts enlarge. The literature is not

rich in bona-fide cases. The following references are in our collection.

BiTTNER (Prag. med. Wochenschrift, 1895, XX, 492; abstract Centr. f. Gynak., 1897, XXI, 832)

observed a child whose breasts were like adult mammce, with well-developed nipples,

when the child was only six months of age.

BouRjOT AND SAiNT-HiLAiRE.^Gaz. med. de Paris, 1832, p. 681. A little girl born of poor white

parents in Louisiana, at three years of age had well-formed breasts and pubes covered with

hair, like a girl of 13 or 14 years. At three years of

age the catamenia appeared and continued regularly,

lasting four days each time. Upon e.xamination it

turns out that this is the same case reported by Lebeau

and cited above as prenatal infantile enlargement of

the breast.

McGrLLicuDDY (Medical Record, New York, 1891, XL, 446) speaks

of having knowledge of enlargement of the mammary
glands in a little girl who is menstruating.

Marcy.—Transactions of the American Medical Association, 1876,

XXVII, 237. The child was two years and seven

months old when the photograph was taken. Pubic

hair began to grow when she was nine months old.

At the first month mammary development began.

MlTDD.—Dennis and Billings "American Practice of Surgery." VI,

508. The child is four years and nine months old and

began to menstruate at 15 months.

Severn (Hufeland's Jour, der prakt. Heilkunde, Berlin, 1801, XIV,

part 3, p. 14s) saw one of twin girls outgrow her sister

in a remarkable manner. At three and a half years she

had grown so large that she could no longer walk. She

was verj' fat, and the belly hung in a pendulous position.

The breasts were fuUy developed and the mons veneris breasts.

was covered with long black hairs.

BoCHUT (Gaz. des H6pitau.x, Paris, 1878) saw a child whose breasts were as large as a man's fist,

pyriform, with a rosy areolae and well-developed nipples. The vulva was hirsute, and she

was menstruating. At the begining of each period the precocious breasts increased in size.

Badbelocque (Dictionaire des Sciences Medicale, Paris, 1818, article "Mamelle" by Murat et

Patissier, XXX, 386) tells of a little negress eight years of age, who nursed an infant at

her well-developed breasts. The original is as follows: "Une petite fiUe d'Alenfon, agee de

huit ans, appliquait souvent a son sein la bouche d'un enfant de quelque mois qui sa

mere allaitait; il lui vint assez de lait pour le nourrir eUe-meme pendent un mois, selon le

temoignage de plusieurs persoimes de la viUe, la mere ne peuvant plus le faire par rapport

aux gerfures de ses mamelons. Cette petite fille conservait encore beaucoup de lait d'une

excellente qualite et I'exprimait aisement par jets lorsque elle fut presentSe a 1' academic

de chirurgie le 16 Oct., 1783."

DoDD (Lancet, April 9, 1881, p. 601) observed a female infant that commenced to menstruate at 12

months of age. This precocious child became pregnant at the age of nine years, when her

breasts, that were like those of an adult, became engorged with milk.

Embling (Lancet, 1848, i, 137) observed a little girl three years old, who was menstruating and whose

breasts were as well developed as those of most women of 20 years. There was hair upon
the pubes.

Fig. 65.—Infantile mammary
hypertrophy: Six months' infant

with previous development of the

(Bittner.)
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Fig. 66.—Infantile mammary
hypertrophy. Precocious develop-
ment of the breasts in a little girl

nine months.

Grout (Archiv. gen. de med. Paris, 1854, i, 757, 5s., iii) saw a little girl three and a half years old both of

whose mammas were developed like those of a fuUy developed woman, although in other

respects she resembled children of her own age.

Jacoubowitsh (NouveUes archives d'obst. et de gynecol., Suppl., June, 1893, from Vratch, 1892) saw a

little girl of three whose mammae were the size of hens' eggs and discharged lactescent

fluid, and who had some vaginal discharge. At six

and a half years, she was regularly menstruating

and the breasts were as large as small oranges.

The genitalia were also somewhat developed.

Kaussmaul und Hempel (Wiirzburger med. Zeitung, 1862, iii,

321) report the case of Anna S., one year and seven

months old, the chUd of healthy parents, whose size

corresponded to her age, but whose teeth had
nearly all developed, who had long hair upon the

head, much hair upon the mons veneris, and both of

whose breasts were well developed, rounded and sur-

mounted with projecting nipples so that she looked

like a miniature woman. She was suffering from

ascites for which she was brought to the physicians.

Gedike (Horn's Archives, 1825, September and October, p. 189)

observed Charlotte L., aged seven years, overgrown

and already menstruating. Both breasts were

well developed and there was hair on the genitals.

She died of peritonitis.

TiLESius (cited without reference by Kausmaul

—

vide supra) re-

ported the case of J.F.G. who at four years of age
J'^^^"/ yelrs'^rnd

was 27 J^ inches tall and weighed 84 pounds. She (Mudd.)
was sexually developed and had pendulous breasts

with distinct nipples surrounded by darkly pigmented areolae.

Mandelsloh (Letter to Olearius

—

vide Weiterweben, Vierteljahresschrift f. d. prakt. Heilkunde, Prague

1847, XIII, 85) tells of a little girl who began to menstruate at three years of age, and

whose breasts were as large as those of a nursing woman.
Descuret (Nouveau Jour, de Med., 1820, vii, 100) speaks of M.A.M., wife of Coquelin, born at Poune,

and living at Paris, who began menstruating at two and a half years, at eight years was 4
feet, 4J-2 inches tall, and whose bosom was extraordinarily well developed.

Von Leuhossek' (Med. Jahrb. d. osterr. Staates, vi, 3) saw a girl baby of 10 months suddenly take on

rapid precocious development. At two years of age she had well-developed breasts, pabic

hair, and was menstruating.

Peacock (London MedicalTJazette, 1839, XXV, 548) saw a little girl of five years whose breasts were like

those of a woman, with erectile nipples and dark areolae like those of pregnancy.

Puberty Hypertrophy, Virginal Hypertrophy or Hypertrophy of the Breast in Adoles-

cence.—This is quite another matter, and is of great surgical interest. An effort has

been made to collect and analyze all of the reported cases, and 98 have been found, and

the references verified, or taken as correct when given by trustworthy writers.

Gravidity, Pregnancy, Lactation and Nondescript Hypertrophy of the Breast of

Adults.—There seems to be little justification for separating the mammary hypertrophy

of adolescence from that of maturity. Both conditions seem to be essentially the same

and probably depend upon the same cause, for which reason they may be considered

together.

Mammary hypertrophy may be defined as an excessive enlargement of the breast

depending upon a fairly uniform and proportional enlargement of the structural compo-

nents. There is scarcely any abnormality except the size. As Durston quaintly says

of the enormous breast removed from his patient, "when opened nothing was found but
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Fig. 67.—Hypertrophy o£ the breasts. (Porter.)
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prodigious bigness." The degree of enlargement varies greatly and it may be supposed

that every surgeon of experience has had to deal with one or more cases of the milder

grades of the affection. Probably the extreme cases that figure in the literature will

be more rare in the future than they have been in the past because the public is so well

informed upon medical and surgical questions and is being, trained to be particularly

solicitous about morbid conditions of the breasts.

There is striking uniformity in the case histories. A young girl before or at the begin-

ning of menstruation observes that one or both of the breasts commences to enlarge.

When the full size is reached, instead of the growth ceasing, it continues, usually in both

breasts, but sometimes in one, until the size becomes so large that the patient is not only

embarrassed on account of the alteration in personal appearance, but also because their

weight makes it impossible to work, finally to walk, and perhaps, at length even to

carry them about. The size that may be attained to is almost unbelievable. The
left breast of Durston's patient, when removed,

weighed 64 pounds. During the period of growth

that varies from a few months to several years there

are rarely any symptoms, and the patients usually

come under observation on account of the deformity

and disability, being well in all other respects.

The disease is not infrequently described as

'virginal hypertrophy," but aside from the fact

that the greater number of cases commence to ex-

perience the enlargement shortly after the establish-

ment of menstruation, at which time most young

women are virgins, virginity has nothing to do with

it and the expression is a misnomer. One-half of

Fig. 68.—Inequality in the size of the bilateral cases reported occurred prior to the
tie breasts from hTOertrophy of the left . ,, ,, ., ,-, , ,r 1 j. ^ -^

breast (Fiaschi

)

eighteenth year, the other half subsequent to it.

The greatest number of cases occur

—

i.e., come

under observation—in the sbcteenth year. The enlargement may occur at any time

up to the forty-eighth year.

The period of growth varies greatly. In Durston's case there seems to have been

some misinformation about the inception of the disease. The case history as he gives it

is as follows:

Elizs Trevors, aged 23 or 24 years, went to bed July 3d, 1669, and took good rest and sleep, but

waked up in the morning with the breasts so swollen and heavy that she could not turn herself in

bed or move, yet she had no pain or weakness either in her breasts or in any other part." '

Such a sudden onset is so remarkable, so inconceivable, and so unlike what happened in

other cases as to make it appear either that the patient or the doctor was mistaken or

inisinformed.

Very rapid growth seems to have taken place in one of Zurakoff's patients, a

woman, pregnant, and 22 years of age, whose breasts grew in two and one-half months

to such a size that the greatest circumference of the right breast was 57 cm., of the left

58 cm. It would seem as though the natural growth attending pregnancy might even-

tuate in a more rapid growth than would occur independently of pregnancy, but the cases

show that the average time required for the breasts of young, pregnant women to undergo

massive hypertrophy is 10 months.
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For patients under 21 years of age, some virgins, some married, some pregnant, the

average period of growth is 20 months. The longest period of developrnent for a girl

under 21 years of age is four years. The average duration of growth for women over 21

years of age is five years. For women over 21 years of age the shortest period of growth

is two and one-half months in a woman of 22 years; the longest period of growth 16

years in a woman 48 years of age.

Among women over 30 years of age, the average duration of growth in cases of

which data is available is five years.

Fig. 69.—Hypertrophy of the breasts. Left
unilateral hypertrophy. (DaCosta.)

Fig. 70.—Hypertrophy of the breasts

at puberty. (Cambet.)

The youngest patient with massive hypertrophy was 12 years old, the duration of

the growth being one year. The oldest patient was 48 years, the duration of the growth

being 16 years.

These data, however, are misleading because in nearly all of the cases the breasts of

the patients had attained the maximum of growth and become stationary some time

before they came under observation, and in few cases can it be made out when the passage

from what might be called normal to what was certainly abnormal occurred.

In only four cases is it said that the patients suffered from pain. In one case, that of

Ehrenhaus, the hypertrophied breasts were the seat of active secretory activity

—

galactorrhoea—and sometimes a quart of milk escaped from them in 24 hours. In

one case, one of Zarukoff's, and in the case of Benoit and Monteils the enormously

hypertrophied breasts secreted no milk after confinement.

In reading the account of many of the cases the impression is made that the women
nursed their children with the hypertrophied organs, but it is difficult to understand how
this could be accomplished as the nipple is usually flattened out upon the hypertrophied

breasts.

Of 182 cases in which details are given, the hypertrophy affected both breasts in 142,

one breast in 40. Of the 25 unilateral cases, 8 were on the right, 17 on the left side;

in 15 the side was not stated.
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The hypertrophy may progress uniformly, or rapidly for a time, th^n slowly, then

perhaps cease for a time and begin again. In some cases the occurrence of menstruation

seems to act as a stimulus to growth. In a number of cases when the breasts attained

the maximum size, menstruation ceased. It is not always clear, from the case reports,

however, whether, this was because the patients became pregnant, or whether it was due

to some condition attending the disturbance of the breasts and inhibiting menstruation.

It is unfortunate that we are not better informed concerning the natural tendency of

-

the affection. The enormous size of the breasts so mortifies and incapacitates the patients

that they apply for operative assistance which is apt to be afforded them without waiting

to see what nature would do. There are, however, nine cases that suggest that the con-

FiG. 71.—Virginal hypertrophy of the breasts.

dition sometimes tends toward spontaneous amelioration or cure. Thus, in one of

Billroth's cases, in which the breasts reached to the pubes, operation being refused, they

diminished somewhat in size while the patient remained under- observation. In the

case reported by Delfiz, in which the breasts were still larger, the patient was kept under

observation for some time during which she aborted a five months' foetus. She refused

operation and was treated by frictional applications of an ointment containing "hy-

driodate of potassium." After a few months, the breasts diminished to about twice the

normal size. Hey, Hoy, Le Double, and Terrill removed one breast, after which the

other was found to diminish in size. What would have happened to the removed breast

if they had waited?

In the case reported by Benoit and Monteils, in which the breasts were of immense

size, operation was strongly advised but refused. When the patient began to menstruate

there was a marked diminution of size. Later the patient married and bore three

children, the breasts continuing to grow smaller, until at the time of reporting the case,

16 years after the time of advising the operation, the breasts were only a little larger than
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normal in size. Monod observed a patient who suffered from an enormous hypertrophy

of the mammas at each of three pregnancies, but always found them return to normal size

after confinement. At the time of reporting the case the patient was in the fourth month
of pregnancy and the breasts were enormous. The patient being extremely emaciated

and in a somewhat cachectic condition, and treatment proving inefficacious, it was
decided that operative removal was indicated.

Rosinski had a patient 28 years old in the sixth month of pregnancy with "colossal"

hypertrophy of the mammas. It was the fourth time that she had been pregnant and
each time she had had a similar enlargement of the breasts which subsequently diminished

at the puerperium. Zurakoff observed a case in which the breasts suddenly and rapidly

grew to an enormous size, the patient being a young married woman, not pregnant.

Fig. 72.—Virginal hypertrophy of the

breasts. (Malone.)
l'"iG. 73.— \'irginal hypertrophy of

the breasts in a negress 14 years of age.

(Martin.)

Treatment with potassium iodide and compression of the breasts was tried, and in 10

months they regained the normal size.

These short accounts of individual cases are introduced to show that the hypertrophy

if mysterious in its origin is equally mysterious in its disappearance.

In the hypertrophied condition the breasts differ from the normal only in size. The
general configuration is maintained until the breasts become so large and so heavy that

the weight makes traction upon the natural attachments and gradually forms a kind of

pedicle. Under these circumstances the breast becomes pyriform, the globe of the pear

being down, the slender neck forming the attachment. The nipple might be said to

correspond to the blossom of the pear, and is usually flattened out by the stretching of the

skin about it. The skin over the breast is unchanged—not wrinkled, folded or velvety,

as it is in elephantiasis. The tissue of the breast usually feels normal, that is, like the

tissue of the normal breast, and it is evident that there is no tumor present. To this

normality of the palpable structure of the breast there are few exceptions; Lozbeck says
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that the patient who came under his care first observed a lump like a "Welsh nut" on

the inner side of the left breast. From this the enlargement spread uniformly to the

entire breast. This makes the case more Uke a neoplasm—a fibro-epithelial tumor

—

than like simple hypertrophy, though the author does not regard it as a tumor but as' a

case of hypertrophy. Dumarquay found the enlargement in his case surrounded by a

thin fibrous capsule. No other author describes such a structure, so that it is possible

that this case was also a large fibro-epithelial tumor, though the author did not regard

it as such but described the case as one of hypertrophy of the breast.

Microscopic studies of the tissue of h3rpertrophied breasts have been made in many
of the cases, and all of the microscopists agree that the usual condition is hypertrophic

increase of both the glandular parenchyma and of the inter-glandular stroma, the prepon-

derance probably being in favor of the latter. The parenchyma is in some cases nornial

Fig. 74.—Virginal hypertrophy
of the breasts in a Hindu girl 1 7 years
old. (Maitland.)

Fig. 73.—Hypertrophy of the breasts in 1

Chinese woman. (TatcheU.)

in appearance, in others has tubules that are dilated and lined with cuboidal cells. Albert

found diminution of elastic tissue.

In a few cases there was preponderance of adipose tissue (cases of Rosenfeld and

Guthrie and Albert). Guthrie and Albert have suggested that this is a different process

from hypertrophy, and have suggested that it be called adiposity. In these cases there

is relatively Uttle glandular parenchyma, though what is found resembles that seen in

the other cases.

It is interesting to note that the enlargement of the glandular tubules and the oc-

currence of spaces lined by cuboidal epithelium are not a little like the changes seen in

cases of the disturbance known as "chronic cystic mastitis" or "abnormal involution."

The size attained by the hypertrophied breasts is almost beyond belief. In mild

grades and in the early stages of the disease the breasts are described as being two or

more times the normal size, and cases of this magnitude are so common that they do not

attract much attention, are not commonly treated surgically and are rarely reported.

As they increase in size they become more and more the source of embarrassment until
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the surgeon is consulted. Operative removal interrupts the further growth of many of

the organs, so that it is only necessary to mention the cases in which a maximum growth

has been attained. The most extreme enlargement on record is in Durston's remarkable

case in which the removed left breast weighed 64 pounds, and the subsequently removed

right breast 40 pounds. The combined weight of the breasts could have been little less

than that of the patient after their removal. This patient did not survive the operations,

which were performed before the period of anesthesia or asepsis. In Porter's case the

right breast was so large that when the patient stood it reached midway down the thigh.

The combined weight of the breasts was so great that the patient could no longer sus-

tain them, and a frame was made to support them and give her comfort while in the

hospital. The right breast when removed is said to have weighed 43 pounds, the smaller

Fig. 76.- -Enormous pendulous mammary glands simulating mammary hypertrophy, but caused by
the pressure of fibro-epithelial tumors. (Muchanoff.)

left breast 17 pounds. The patient recovered from the operation. The breasts of the

woman seen by Bartholinus reached to the patient's knees. Chassaignac and Richelot

saw a breast that hung down to the patient's knees and weighed 30 pounds. Borellus

also saw a case whose breast weighed 30 pounds and was carried in a sac. From these

monstrous proportions, attained in but few cases, we pass to many in which the breasts

reach to the pubes, and to a great many in which they reach to the neighborhood of the

umbilicus.

Etiology.—No writer has done more than speculate upon the cause of the enlargement.

There seem to be only two cases recorded in which hereditary tendencies are apparent.

One of these, whose mother at one time suffered from enormous enlargement of the

breasts, and whose brother was a gynecomastic, is reported by Piianz. The other is

that reported by Englander, in which the breasts were so large that the circumference
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of the right was 52 cm.; of the left, 46 cm. She was the daughter of a mother whose

right breast was twice as large as the left.

Only one case seems to be recorded in which there was a suspicion that traumatism

might play a role. It was one of Velpeau's cases, and the trauma concerned was "an
unimportant blow on the breast with the elbow."

In only two of the cases in our list was mention made of associated disturbance of the

sexual apparatus apart from menstruation and pregnancy. These were the case of

Bartel, a 14-year-old girl with uterus infantilis and very small ovaries, but who had not

yet menstruated, and the case of Grabs, who was 15 years old and was suffering from

pulmonary tuberculosis and ovarian disease.

It therefore seems quite clear that the abnormal and excessive growth of the breasts

takes place in response to influences independent of heredity, of traumatism and of dis-

tinct lesions of the associated organs of reproduction.

Fig. 77.- -DiSuse hypertrophy of the breasts in a case of polymastia, showing how the polymastic struc-

tures participate in the hypertrophy. (Warren.)

Opposed to the theory that the enlargement depends upon the exciting influence of

hormones or internal secretions brought to the mammary tissue in the blood, the hypo-

thesis entertained by the authors of this book, is the fact that a small number of cases are

unilateral in distribution. We are at a loss how to account for this, but it seems to be

offset in importance by the behavior of supernumerary mammary glands when present.

Of such we find three cases in the literature, reported by Foges, Herczel and Warren.

In Foges' case with normal mammse which, when removed weighed 6000 grams and

6500 grams respectively, there were two supernumerary axillary glands which experienced

the same impulse to grow, and responded by enlarging to the size of cocoanuts, so that

they too required amputation. In Herczel's case, in which the breasts enlarged so as to

descend to the pubes, a supernumerary mamma in the left axilla enlarged to the size of

the fist. In Warren's case there seems to have been a supernumerary mamma above

one breast and one in the corresponding axilla of the same side, and a supernumerary
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mamma in the axilla of the other side, all of which underwent hypertrophy at the same

time as the normal mammae and in proportion.

Diagnosis.—The diagnosis of mammary hypertrophy should present few difi&culties.

The occurrence of the greater number of cases at puberty or during pregnancy, the rapid

enlargement of both breasts, the painlessness, the uniform-

ity and apparent normality of the breast tissue and the

enormous size of the glands are characteristic.

That such enlargement occasionally occurs in one in-

stead of both breasts, that it is sometimes painful, and that

it sometimes occurs more slowly and later in life must be

taken into account in a minority of the cases, but in cases

with these pecuHarities, the history of development and the

uniformity of structure are usually sufi&cient to enable the

diagnosis to be made with certainty.

Cases said to have begun as a lump, or as lumpiness of

the breast, and cases in which circumscribed masses or fluc-

tuating areas can be discovered should be ruled out as

enlargements depending upon the presence of fibro-epithe-

lial or other tumors and the presence of cysts. Cases of

adiposity of the mammae as differentiated from hypertrophy

of the mammae, as described by Guthrie and Albert, may be

difficult to recognize before operation, but we are not well

enough acquainted with adiposity to know whether it is an

entirely separate process of rare occurrence or whether it is

simply an excessive adiposity of a hypertrophied breast.

At all events, the condition is a rare one, and so far as the

treatment is concerned, it does not differ from that of

hypertrophy.

A few cases of bilateral enlargement occur, however, that may be mistaken for hyper-

trophy and must not be overlooked. Thus the remarkable case of enormous bilateral

intra-mammary lipoma reported by Hoenigsberger (Miinchener

med. Wochenschrift, 1905, LII, 222), of which we show an illus-

tration, presents an appearance superficially very like mammary
hypertrophy, and the case of bilateral enormous fibro-adenoma

reported by Muchanoff (Chirurgia, 1908; Centralbl. fur Chirurgie,

1908, XXXV, 1012), of which we also show an illustration, one

even more like it. The patient was an insane woman in both of

whose breasts fibro-epithelial tumors developed. They were

rounded and nodular, and by their weight effected such traction

that the breasts finally came to hang almost to the knees.

When only one breast is enlarged a careful examination should

be made to determine that no tumor or cyst is present.

Elephantiasis of the breast is a very rare affection whose chief

interest centers about the differential diagnosis between it and
mammary hypertrophy.

Of undoubted cases, occurring in countries where other forms

of elephantiasis are common, we have found the following: A
Samoan woman, whose photograph, made by Dr. Davies, appears in Manson's "Trop-

FiG yb —Lipoma ot the

mammae. Symmetrical enor-

mous lipomas. (Hoenigsberger.)

Fig. 79.—Elephan-
tiasis of the breasts and
left leg. Case of Davies
of Samoa. (Journal of

Tropical Medicine.)
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ical Diseases" (revised edition, London, 1900, p. 531, Fig. 72). Both breasts and the

left leg were affected. Another Samoan woman, with an enormous enlargement of the

right breast, is shown on plate VII of Vol. II of Kramer's "Die Samoa Inseln," Stutt-

gart, 1903; and a third case is reported by Estienne (Bull. Acad, de Med., Paris, 1838-

39, III, 560), as follows:

An Arabic woman, 28 years old, mother of seven children, when nursing the first child 10 years ago

suffered from acute pain in the right breast which soon began to increase in size, and continued to do so

with each succeeding pregnancy, until at the time she came under the observation of Estienne the tumor,

which was 18 inches in diameter, hung down to the pubes, and was shaped like a vase with a long neck.

It was amputated and the patient made a good recovery.

A case in the literature is referred toby Schreiber (Archivf. SchiffsundTropenhygiene,

Leipzig, 191 1, XV, 366), but though we consulted the reference, we could not find any

case of mammary elephantiasis in the article.

Fig. 80.—Elephantiasis of the right

breast in a Samoan woman. (Kramer.)
Fig. 81.—Elephantiasis of the breasts (?).

(Bogoluboff.)

The remaining cases are all recorded in the Russian literature, and are not above the

suspicion of mistaken diagnosis. They are, however, peculiar in certain respects as will

be seen from the following abstracts:

Bogoluboff (Russki Vrach, 1907, No. 13) reports the following case:

E. E., a single woman aged 18 years, was admitted to the clinic in January, 1900, with enlargement of

both breasts so great that their lower margins extended nearly "a quarter of a yard" below the umbilicus.

The right breast had a circumference of 45 cm. and a length of 31 cm.; the left breast, a circumference

of 44 cm. and a length of 37 cm. The enlargement was uniform and the shape of the breasts was pre-

served. The skin of both was intensely pigmented, and in some places was reddened and swollen, in

other places thickened. The nipples and surrounding structures appeared normal.

The illness began in the autumn of 1898, when the patient had fever that lasted a few days, and the

left breast reddened and swelled. A month later the right breast also became reddened, swollen and

painful. From this time the breasts continued to increase in size and the patient suffered from three or

four attacks of fever.

Soon after admission the patient developed erysipelas of the breast and was transferred to the hospital

for contagious diseases, where she subsequently suffered from a relapse. Finally she was readmitted to

the surgical clinic, and on March 27, 1900, both breasts were amputated, a small portion of the glandular
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substance being left for "cosmetic" reasons. Subsequently the patient married and had an abortion,

though her general health was fair.

The tissues of one breast were studied microscopically and showed marked increase in the connective

tissue. The bulk of the glandular tissues was replaced by more or less dense connective tissue in which

were scattered collections of atrophic glandular tissue. No mention is made of the state of the blood-

vessels or of the lymphatics of the breast.

Firfaroff (Khirurgia, Mosk., 1911, XXX, 331) reports a unilateral case:

The patient was a woman 19 years of age, whose first baby had been born eight months before she

came under observation. The child nursed at the right breast only because of the deformed state of the

left nipple. The left breast, without recognizable cause, had begun to enlarge and became firm in texture,

two years before. It gave her no discomfort at first, and the skin was normal, though of late it became
marked by bluish lines. The breast is now so large and heavy as to give the patient great discomfort,

descending four fingerbreadths below the umbilicus and being several times the size of its fellow.

Amputation was performed. The tissues were examined microscopically and the condition was
diagnosed elephantiasis. The patient had always lived in central Great Russia (Tomsk) and had never

been in the tropics.

Lvoff (Russki Vrach, St. Petersburg, 1892, XIII, 926) reports an interesting case:

The patient, seen at the Kasan Hospital, was a well-developed healthy woman aged 20 years, who
had been recently married and borne a child. Toward the close of the seventh month of gestation the

right breast began to enlarge, and the skin near the nipple began to thicken. Soon after, the malady
attacked the right breast, and thereafter both breasts continued to enlarge, the skin especially becoming

hypertrophied.

The breasts hung down to the umbilicus, and she was unable to nurse the baby. The general health

was not good. The breasts were amputated and examined microscopically, the diagnosis of elephantiasis

being made largely on account of the thickened and wrinkled condition of the skin.

Parin (Russki Vrach, St. Petersburg, 1912, XI, 1292) reported the following case!

The patient was a woman of Central Russia, 28 years of age, mother of one child still nursing at the

left breast. A year ago, without discoverable cause, the right breast began to enlarge. There was no
inflammation, no fever and no pain. In three months' time the breast became so large as to cause suffering

and prevent her from working. It descended to the umbilicus, was firm—almost hard—and covered

by soft skin, wrinkled about the nipple which was not retracted. Amputation was performed and'the
tissue microscopically studied. A diagnosis of elephantiasis was based upon the fact that much newly
found connective tissue containing distended blood-vessels and dilated lymphatic vessels was found.

About the vessels, and in the connective tissue, lymphocytes and plasma cells were found among the

fibroblasts.

From these case reports it is evident that the patients were all of an age at which
mammary hypertrophy is of common occurrence, and that in most of them the enlarge-

ment began under conditions of pregnancy and lactation, under which it is frequent.

The recurring "erysipelas" in Bogolubofi's case is suggestive of the usual history of

elephantiasis. As wrinkling of the skin and subcutaneous thickening commonly occur

in hypertrophy, they must not be given too much diagnostic significance. In no case

was there associated filariasis.

The reports, however, show how difficult it may be to differentiate between mammary
hypertrophy and elephantiasis in cases in which other parts of the body are not simul-

taneously and similarly affected, both in countries in which elephantiasis is common and
in those in which it is rare, especially when the lesion is of too recent occurrence to show
the usual hard, thickened, wrinkled, velvety and nodular appearances characteristic of

elephantiasis.

Prognosis.—Enough cases of "spontaneous recovery," "marked improvement in the

course of time," and " diminution in the size of one breast after the removal of the other"
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are on record to make it probable that the general tendency of the hypertrophy is to

cease spontaneously and be followed by gradual dirhinution of size. Especially does

this seem to be true of women who bear children, and in whom, on account of the occur-

rence or recurrence of pregnancy and lactation, the abnormal activity is interrupted by
normal activities followed by normal results. This gives those patients who are not

actually suffering from the effects of the enlargement the hope of spontaneous improve-

ment if they are inclined to wait the necessary months or years that may be necessary.

It should not be forgotten that some of the largest breasts have eventually returned

to a size approximating the normal. Thus in the case reported by Delfiz, in which the

breasts were so large that they reached to the thighs, they returned after a few months

to about twice the normal size. The return to normality may, however, be a matter of

years.

Treatment.—The logical and scientific treatment for hypertrophy would be the in-

hibition of the stimulus to growth and the interruption and reversion of the process.

This has been tried by Fraenkel, who used mammary extract and other glandular

extracts, but without success. In the present state of knowledge this sort of effort is

entirely empirical, for though it seems reasonable to refer the process of enlargement to a

disturbance of production and to the effect of internal secretions, we are not certain what

the secretions are, how they act, or how their effects can be overcome. No remedy of

this kind is at present available.

The employment of potassium iodide has been recommended, but its use dates from

a period when the drug was less well understood and more frequently employed than at

present, and in most cases where it was tried the patients eventually came to operation,

while some cases in which it was not employed recovered. There seems to be no reason

for recommending it at present. The same obtains with reference to the injection of

iodine into the breast. It has been tried a number of times, but there seem to be no real

reasons for supposing it to have afforded the patient any benefit and no one employs

it at present. A number of cases are said to have been much benefited by compression.

This might be tried in appropriate cases, provided that it is not painful.

The remarkable case of recovery reported by Delfiz he was inclined to attribute to

frictions with an ointment of hydriodate of potassium. No one. else ever used this

remedy, or at least the literature is silent about it if he did, and results in one case are

entirely neutralized by knowledge of the general tendency of certain cases to spontaneous

recovery.

The remaining and most generally advised treatment is the operative removal of the

offending organs. Whether or not all cases ought to be subjected to operative treatment

is a question of surgical judgment. The operation is not a dangerous one, but it is a

multilating one. Most of these patients, unlike cancer cases, for example, are young

girls or women with their lives yet to live, and mutilation may, to them, be a serious

matter. Fortunately, the question is often answered by the patient who demands the

removal of the organs and leaves the surgeon free to act. In cases where the surgeon is

called upon to exercise judgment, the conditions should be weighed somewhat as follows:

If the patient be very young and the enlargement of the breasts, though great, not

physically injurious on account of size and weight, and where the patient can be per-

suaded to wait for a reasonable period, an attempt might be made to tide her over the

period of sexual development with its various disturbances, in the hope that shortly

afterward improvement or recovery might ensue.

On the other hand, if in such young patients the breasts are painful, or are a cause
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of mental distress, or of physical infirmity because of their weight and size, it may be

best to operate.

If the patient be the victim of recurring enlargement and diminution, coinciding with

each pregnancy and lactation, she may be left to decide for herself whether nature should

take her course or whether the troublesome organs should be removed.

In older patients with slowly growing breasts gradually attaining to a great size, the

disposition to spontaneous recovery seems to diminish and the patient should be advised

to have the breast or breasts removed at once.

As a matter of fact, these patients more frequently apply to the surgeon because the

period of patient expectation and physical and mental endurance is passed, and because

they desire operation, than for purposes of diagnosis and advice.

Simple amputation of the breast is the appropriate operation. As there is no ques-

tion of the benignancy of the condition, the opening of the axilla and the removal of the

lymph nodes is entirely unnecessary. As the skin and superficial fasciee are entirely

normal, there is no question of flaps. As much tissue as is desirable can be retained

Fig. 82.—Lipomatosis of the breasts in a young girl simulating diffuse \irginal liypertroph}'.

and the approximation of the tissues effected in any manner that the surgeon deems

expedient.

Some recommend plastic resection, and remove the superfluous tissue in such manner

as to preserve the nipple and a part of the mammary tissue. Bunts seems to have ac-

complished this in one case with a fair result. It might tesult in the preservation of

enough mammary tissue to be subsequently useful for lactation, but it has not been tried

out, and there are reasons why it cannot always be donfe. For example, how would one

go about it when the nipple was at the level of the knees, or the thighs or the pubes?

Such an operation would seem, therefore, to be limited to cases in which the breasts

were only a few times the normal size.

In many cases the amputations have been performed at two successive operations.

At the first, the larger, at the second, the smaller breast was removed. In a number of

cases it has been unnecessary to do the second operation because, during the interval of

about a month that is usually allowed to elapse between the operations, the remaining
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breast spontaneously diminished in volume to such an extent as to promise recovery.

In these cases the surgeon might have asked himself whether precisely the same changes

might not have occurred in both breasts had he not operated at all; this question cannot

be definitely answered, of course, but it has embarrassing suggestions about it. At pres-

ent it is customary to operate upon both breasts at the same time, when, of course, the

question does not arise.

The existence of pregnancy is not a contra-indication to operation. At least four

cases are on record in which the operations were performed during pregnancy, the

patients subsequently going to term without accident. The condition of the patient

should determine the advisabiUty or inadvisabiUty of operating at this time. If the

patient be well, there is some hope that the coming establishment of lactation may
favorably influence the course of the disease and even effect spontaneous recovery, and
it might be well to wait; if the patient emaciates rapidly or shows other signs of serious

disturbance, the operation should be performed at once.

Done according to modern methods and under modern precautions, the results of

operation are perfect. The patients, unless in an otherwise morbid condition, all recover,

the wounds heal kindly, and the cause of distress and disfigurement is gone forever.

There are no complications or sequelae peculiar to the condition and there is no after-

treatment to follow recovery.

MASTOPEXY

Various suspension operations have been devised for the correction of pendulous

breasts (mastoptosis), but neither the deformity itself nor the annoying disturbances

that it gives rise to in certain instances (hypostatic congestion, mastodjmia, inflammatory

change, submammary intertriginous eczema, etc.) justify operation except in the rarest

instances, since relief may frequently be obtained by means of properly fitting bandages.

In the event that the latter cannot be worn, as may be true of opera singers and others

who are obliged to dress decollete, it becomes necessary to undertake operative correc-

tion of the deformity.

Various operative methods have been devised for the purpose, but the only ones

worthy of detailed description are those in which an unsightly scar does not remain as

a result of the operation; in other words, those in which the operation is done from below

through a thoraco-mammary incision.

Excision of segments from the upper part of the gland with ficxation of the remaining

portion to the deep pectoral fascia or costal periosteum (Pousson, Michel, Dehner) is

not to be recommended for the reasons already given. Verchere advises lateral displace-

ment of the breast upward and outward, but the same objections apply here, besides

which the displacement is not permanent.

In those cases in which the breasts are enormously hypertrophied, it is useless to

attempt mastopexy, and subcutaneous excision of the breast through a Thomas incision

promises little in the way of success; where the breasts are simply pendulous without

being hypertrophied, submammary resection gives good results from both the cosmetic

and functional standpoints. Kuttner describes the case of a young opera singer whose

two breasts were so enlarged as to interfere with her vocation. She was obliged to

bandage the breasts to her abdomen, which so hampered her breathing that her voice

lost all its resonance. Kuttner.removed almost the entire body of the breasts through

Thomas incisions, while with the skin and fatty tissue he fashioned organs that differed

from the normal breast only in the somewhat lower position of the nipples. In this case
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the breasts were not only pendulous but " enormously h5rpertrophied, " so that the results

obtained are quite remarkable and worthy to be remembered when similar cases present

themselves with urgent necessity of saving the outline of the normal organ.

Mastopexy, as recommended by Girard, is suitable for cases in which the breasts

are pendulous and only moderately hypertrophied.

He makes a semicircular incision around tlie lower part of the breast and dissects it away from the

pectoral fascia until it can be turned up at an angle of at least 90 degrees, and after blunt dissection of

the pectoral muscle, the second costal cartilage is exposed. The latter is then pierced vertically in the

frontal plane with a very coarse, slightly bent needle and the coarsest catgut thread, or, better still, a

finely braided silk thread is passed through. By means of a frontal mattress suture, the suture line

is then carried through the upper pole of the crescent of the gland where, the thread being drawn together

and tied, the margins of the gland can be pushed up as far as desired. The first suture should be made

in the shape of a rather loose loop. Then with a small somewhat finer needle and using either catgut or

silk thread, about four, separated, graduated frontal loop sutures are passed through the first large loop

and, with the loop in the second costal cartilage as their first point of attachment, are carried over the

whole width of the posterior surface of the gland from one margin to the other. As these loop sutures are

tied the mammarj' gland assumes its normal shape. In addition to the above, a number of single up and

down sutures are placed at intervals in order to attach the entire posterior surface of the breast to the

pectoral fascia; a number of muscle fibers may be safely included in these sutures.

Oa account of the bleeding which is generally considerable in operations for hyper-

trophy of the breasts, it is useless, as a rule, to undertake such an operation for the relief

of the condition, but if the preservation of the normal configuration of the organ is highly

desirable, the attempt may be made after preUminary compression of the breast. This

will not only effect a considerable reduction in the size of the organ, but also diminish the

bleeding at the time of operation. The patient is confined to bed in the recumbent

posture, the-breasts are elevated and a firm binder is appUed; the treatment is continued

for several weeks when it will usually be observed that the organs have diminished in

size and that the congestion is much relieved.

KuTTNER.—In Bier, Braun and Kiimmel, Operationslehre, Leipzig, 1912, Vol. 2, p. 28.

GiRAED.—Verhandl. d. deutschen GeseUsch. f. Chir., 1910.

Dehner.—-Muench. med. Wchn., Sept. 8, 1908, No. 36.

Verchere.—M^d. moderne, 1898, IX, 540.

PoussoN.^BuU. de la Soc. de Chir., 1897, XXIII, 507.
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B. EXCESSIVE GROWTH OF THE BREASTS IN THE MALE—
GYNECOMASTIA

Gynecomastia is an hypertrophy of the male breast that causes it to assume more or

less the size and appearance of the female breast. Like the h}^ertrophy of the female

breast it appears to be determined by disturbances of internal secretion attending the

period of sexual development, or to be associated with disturbances of the sexual organs.

A few cases are more or less definitely referable to traumatic disturbance. Many cases,

especially those that are hereditary, cannot be explained. The following analysis of the

subject is based upon the study of i6o cases collected from such literature as is appended

to the end of this section, or made known to us through the kindness of friends.

In gynecomastia two factors are to be considered—secretion and enlargement. In

the present writing gynecomastia will be treated from the morphological, not from the

physiological point of view—we consider that the enlargement oj the breast is the

gynecomastia.

The chief writings upon the subject are by:

Gruber.-—^Memoirs de I'Acad. Imp. des Sciences de St. Petersburg, 1866-67, s. x.. No. 10, p. i.

Laurent.—"Les Bisexues-Gynecomasties et Hermaphrodites," Paris, 1894.

Olphan.—Un mot sur la gynficomastie ou hypertrophie mammaire chez I'homme," These de Paris,

1880, No. 159.

Schuchardt.—Archiv f. kl. Chirurgie, Berlin, 1885, XXXI, 59. This is a very important paper

upon Mastitis pubescentium virUis and gynecomastia, and contains protocols of many cases.

In references to this writing it is sometimes stated that the author collected 272 cases of

gynecomastia, but this is a mistake, as the total number of .cases collected by Schuchardt

does not exceed 40.

THEORIES OF GYNECOMASTIA

I. The Theory that it is a Reversionary or Atavistic Phenomenon.—This theory is

based upon Mr. Darwin's opinion ("The Descent of Man," 2d ed., pp. 184 and 185)

that the existence of mammary glands in the male points to androgynous ancestors for

all mammals including man, and that during the course of evolution the males have

ceased to perform the function of lactation and so come to possess only rudimentary

organs. This being the case, the appearance of mammary glands of the female type in

men is a return to the androgynous type, or an example of reversion or atavism.

The adherents of the theory bring forward the following evidence in support of it:

First, the males of the lower races of human beings have larger mammary glands than

those of the higher races. Christopherson says that it is quite common among the

members of the Firtitavi tribe of Sudanese. Cohen declares it to be normal among the

Abyssinian and Galla youths for the breasts to enlarge and to secrete a small quantity

of milk when they are about 16 years of age. Johnson (" British Central Africa," p. 398)

says that in all true negroes in whom virile development is otherwise well marked, there

is a considerable development of the male breast so that he often had to ask himself the

question "Is it a man or a woman?" Schufeldt has written an interesting account of the

Zulu chief, Chengwayo, whose mammary glands were like a woman's in appearance,

and who is said to have shared with his 40 wives the pleasure of nursing his children.

There are many other, mostly general statements, attributed to Livingstone and

later travelers in support of the general fact that the breasts of men of lower races are

larger and better developed than those of the higher races. This is, however, not true

gynecomastia, which would imply that the mammary glands of the men developed
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like those of the women of their respective tribes, and when we come to consider the

particular cases mentioned above, we find that one of the boys whose cases have been

reported by Christopherson was so mortified by the real gynecomastia from which he

suffered that he tried to disembarrass himself of the offending member by self-mutilation.

We also find that Chengwayo was keenly alive to the fact that he was different from tlie

common run of men and took great pride in it.
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I

.—Gynecomastia.
(Laurent.)

hypertrophy of a mammary gland, her daughter had at the time of writing enormous

hypertrophy of both mammary glands, and her son was a gynecomast. If in this case

the gynecomastia of the son were accepted as an evidence of degeneracy or atavism,

what must we say about the women of the family.

That a greater number of gynecomasts do not exist to show the hereditary nature

of the affection is explained by Laurent as depending upon

their inability to reproduce themselves for reasons shown in

considering the next theory.

III. Gynecomastia is a Sign of Sexual Abnormality.—
There are at least 28 cases in the literature in which sexual

abnormality (apart from hermaphroditism) and gynecomastia

are associated. Some of these are of considerable interest.

The subject divides itself into the following:

Gynecomastia occurs in association with and is probably

referable to imperfect development of the sexual organs.—Where,

as in the cases reported by Beau and Luke, the gyneco-

mastia made its appearance before puberty, it may be diffi-

cult or impossible to work out a connection between the

undeveloped state of the sexual organs and the overdeveloped

state of the mammae.

In Hassler's case the relationship was fairly plain. The

patient was a boy of seven years who suffered from mumps
and afterward from atrophy of the testes. When puberty should have arrived he failed

to mature, and the left mamma became large. It is interesting to note that the left

testis was the smaller.

In Luke's case, the boy being 16 years old, it looked as though the occurrence of

puberty had been delayed and as though the sexual organs were not going to mature

perfectly. If such were true, then there is only one case. Beau's, in which the gyneco-

mastia preceded puberty in time of occurrence.

In a great many cases examination of the sexual organs shows that the gynecomast is

undeveloped to a greater or less extent. This is true of cases reported by Bedor, Carrara,

Ansieux, Hutchinson, Laurent, Renauldin, Savitzky, Schaumann, Paulicky and Weber.

The disturbances of the sexual organs vary from small size of the organs, to complete

failure in the development of the secondary sexual characteristics. In a few cases like

those of Laurent and Lieber the subjects of the deformity were decidedly of the female

type of structure.

Gynecomastia Occurs in Pseudohermaphroditism

.

—Here we have males, with sexual

organs imperfectly developed and easily mistaken for female organs, whose secondary

sexual characters develop along female lines. They are mistaken, either in childhood

or at puberty, for females, because in addition to the female appearance of the sexual

organs, the mammary glands develop, the body is short, often fat, the voice high-pitched

and the face without a beard. Many such cases occur in the remarkable collection made

by Neugebauer "Hermaphroditism beim Menschen," and cases are also reported by

Laurent, Lieber, Dennis and Billings, Chambers, Kochenberger, and Polaillon.

Gynecomastia may Result from Disease or Removal of the Testes.—In these conditions

the subjects of the malformation have been normal up to the time of the disease or

operation, but afterward become abnormal as regards the mammary glands and in other

particulars. It is particularly interesting to note that gynecomastia of this form may
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occur at almost any time. One of Galliet's cases aged only 20 years, suffered from

a tumor of the epididymis of only five months' duration, yet had experienced enlarge-

ment of the mammae. Oq the other hand the sailor, whose case has been described by

both Gorham and Hare in different publications, was 57 years old when he met with the

accident that caused his trouble. Here are abbreviated accounts of the case, given by

the two authors mentioned:

Samuel-Hare (The Lancet, London, 1837-38, II, 878).

William Rogers, aged 60 j-ears, a stout, muscular man, had pneumonia. At the same time it was

observed that he presented extreme enlargement of the mammae and wasting of the testes. At present

the mammas are ver>' large, pendulous, heavy and knotty. Their circumference at the base is 1 5 inches,

the length vertically 6} 6 inches, transversely 8 inches. The nipples are very faintly pigmented and

surrounded by an areola the breadth of an inch. They do not contain milk. The condition is said to

have followed a blow simultaneously affecting the loins and back of the neck.

J. Gorham (The Lancet, London, 1840, II, 637).

This is the case of William Rogers, a fisherman of Chatham, who was shot in the Queen's service,

and suffered in various ways, among which was atrophy of the testes. His mammary glands began to

grow three weeks after the accident until they were each as large as an orange, glandular to the touch

and pendulous. The circumstance took place when he was 57 years of age. He experienced retarded

growth of hair on the face, atrophy of the testes and enlargement of the breasts after the accident.

Concerning the nature of the disturbance of the sexual organs that may lead to

gynecomastia, we find the following:

1. Cases of atrophy of the testes. Such are recorded by Boerhaave, Laurent,

Schmitt, Lembert, and Hutchinson, no cause for the atrophy being given.

2. Cases of atrophy of the testes following mumps. Such are reported by Hassler

and Lereboullet.

3. Cases of atrophy of the testes following varicocele. Such a case is reported by

Martel.

4. Cases of atrophy following orchitis. Schmit has reported such a case.

5. Cases of tumor of the epididymis. Two such cases have been reported by

Gaillet.

6. Cases of castration. One such has been reported by Zeleneff.

7. Cases of atrophy following injury to the testis, as in the case reported by Lacas-

sagne.

8. Cases of traumatic injury followed by atrophy of the testes. In this group must

be placed the case of William Rogers, reported by Hare and Gorham mentioned above,

the case reported by Thompson, in which traumatic injury to the back was followed by

atrophy of the testes and gynecomastia, and the case of Bouchereau.

Though these theories of gynecomastia are applicable to the cases cited, and perhaps

to others that cannot be cited because of insufficient information, they cannot account

for all cases. Thus the following groups present themselves:

IV. Gynecomastia Following Local Traumatic Injury to the Breast.—^Leon's case

was a sailor with enlargement of the left breast following a blow. Nelaton's case with

a female-like mamma on the left side, referred the development of the breast to an injury

received some time before. Peters' case was a soldier who was injured by being caught

between the wall of a building and some machinery, and suffered contusions to the shoul-

der and side of the chest. Three years afterward he had hypertrophy and pendulousness-

of the breast on that side. Wagner's patient, aged 21 years, states that he was injured

on the right breast by a rope, after which the breast enlarged. This case has certain
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circumstances that make it a little different from the others and might give it a different

explanation. Thus, the patient had a deformity of the right hand, and the gynecomastia

occurs on the deformed side, and at a critical age. However, the disturbance was at-

tributed to the injury. Contagne's patient developed the gynecomastia three months

after having received a blow on the breast. Kammler's patient was a shoemaker, and

attributed his condition to the pressure of the shoe, upon which he worked, upon his

breast. Ginsburg's patient, also a shoemaker, may have suffered similarly. In none

of these cases is there a suspicion of heredity, degeneration or sexual defect. It is diffi-

cult in the absence of exact information regarding the pathological changes of many of

these cases, to decide whether they are true gynecomastia in the sense in which we employ

the term, or are cases of chronic indurative mastitis closely resembling it.

Fig. 86.—Case of true gynecomastia. Patient of Dr. Nathaniel Ginsburg.

V. Gynecomastia without explanation, that is, in cases in which there is no known
inherited tendency, no sign of degeneration, no sexual disturbance, and no history of

local injury to the part, or of injury to other parts that might lead to sexual disturbance

indirectly. Such cases are said to be of unknown or indeterminate nature. The list

of collected cases shows many of them, but only one group is particularly interesting,

viz., that in which it is expressly stated by the reporter that there was no disturbance

or defect of the sexual organs. Such cases are reported by Bertherand, by whom it is

expressly stated that the sexual organs of his patient were abnormally large and well

developed; Coe, whose patient was a precociously developed negro boy given to sexual

excesses; Foot, Koster, Morgan, Paulicky, Scheiber, Tufnell and Wyeth, all of whom
state there was no abnormality of the genitalia; Petrequin, whose patient with enormous

mammas is said not to have married because embarrassed by his excessive development,

implying that there was no abnormality of the genital organs that prevented marriage

or merited attention; Schufeldt, who relates the case of Chengwayo, the Zulu chief, a

man of powerful physical development, who had 40 wives and over a hundred children,

and concerning the development and functional activity of whose genitalia there can

be no question, even though he had mammary glands as large as those of a woman and

nursed some of his children; and by various others.
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Morphology.—Gynecomastia is frequently unilateral. A census of the cases of

which we have notes gives the following:

Bilateral in occurrence 78

„ ., , . f Enlarged gland on right side 10
Unilateral in occurrence < -r, ,,,,, ^^ ,

[ Enlarged gland on left side 27

No data as to side or sides affected 37

Fig. 87.—Gynecomastia. (Gruber.)
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Thus in 78 cases of which we have data, both glands were affected; in 46 cases only

one gland was affected. In the latter the left gland suffered enlargement in 27, the right

in 19 cases.

Several of the cases of unilateral enlargement of the male breast associated with

disturbance of the genital organs are of peculiar interest. Among these are Hassler's

case, in which, after mumps, the left testis slowly atro-

phied and the left breast slowly enlarged, and Schmit's

case of the soldier who suffered from orchitis and whose

testes, especially the right, atrophied, while the right

breast enlarged. These recall the interesting cases of

amastia reported by Engstrom, in which a female pa-

tient minus the right ovary had no right breast, and an-

other minus the left ovary had no left breast.

That there is any real connection between the testis

of one side and the breast of the same side is, however,

improbable, and is offset by Zeleneff's case in which

after operative removal of the right testis^ the left breast

enlarged.

The age incidence of gynecomastia is difficult to de-

termine. Many cases come under observation and are

reported years after the condition has developed, no mention being made of the time

of first appearance. A few of the reports show that an attempt has been made to

get at the actual time at which the abnormality first appeared.

The general appearance of the breasts in gynecomastia is usually described as being

Hke the virginal mammae of girls 15-16 years of age. The nipple and areola are usually

enlarged in proportion, and the areola is sometimes pigmented. In a few cases, espe-

cially in men of advanced years, the breasts become as large as those of any normal

woman and may be pendulous. Petrequin "saw in Pavia a remarkable case in a man

45 years old, tall, strong, and well built, whose mammae were like long 'courge bouteille'

(gourd bottles) hanging down like those of the Hottentots, reaching to the length of

15 and 18 inches (405-487 mm.)." The man had never married because of this remark-

able malformation. Between male breasts like those of virgin females, and monstrous

mammas like these, there seem to be all intermediate grades.

It not infrequently happens that the enlargement of the male breasts is attended by

pains which vary from dull aching to severe lancinating or burning sensations. The
cases of Beau, Cruveilhier, Nelaton, Schaumann, Stieda and Villeneuve were all troubled

by pain of more or less severe character, usually in the early period of growth. The

greater number of cases are, however, painless.

The tendency of the enlargement is to persist. This is to be expected, as gyiieco-

mastia may be looked upon as the abnormal occurrence of a female mamma upon a
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male subject. Having attained the female proportions it rests unchanged. Gyneco-

mastia should not be thought of as running parallel with the hypertrophy of the female

gland. The gynecomastic breast is in most cases a normal one, except that it does not

correspond with the sex of the individual. It may be, therefore, either an active or a

quiescent organ according to circumstances. Two cases are on record in which slight

diminution in size was noted by the reporters, but both cases are peculiar in certain

particulars that make them decided exceptions to the rule. The first is the case of Hiller,

which is, briefly, as follows:

A merchant lost his first wife from scirrhus cancer of the breast. Three of his daughters suffered from

various morbid conditions of the breast. Later he had much concern to find his own breasts, which had

always been a little prominent because of congenital fatty deposits beneath them, were enlarging, and

the areolae becoming prominent. They eventually attained to the size of those of a is-year-old girl.

They were 33-2 inches in diameter and projected 1^2 inches. Under treatment they diminished some-

what in size. The same condition obtained in his 1 7-year-old son.

In this case we see a curious confusion of possibilities. First, the man always had

prominent mammae, secondly, his son seemed to have inherited the same condition. This

looks like the unexplained hereditary cases of gynecomastia. But in middle life, under

Fig. -Gynecomastia. Bilateral in the left-hand figure; left unilateral in the right-hand figure

(Lexer.)

the influence of the emotional disturbances attending disease of the breasts in four of the

female members of his family, his breasts enlarged as through sympathetic or emotional

disturbances and influences. Finally, under treatment the enlargement of the breasts

subsided, as may be true in emotional disturbances.

The other case with diminution in the size of the breast is reported by Martel, and

is briefly, as follows

:

A man 23 years of age has always had a left breast somewhat larger than the right. He is vigorous

and well developed, but has had varicocele a long time, and has had atrophy of the testes, especially the

right. For two days he suffered from pain, and applied for relief. Upon inspection, a hemispherical

mamma like that of a woman was observed. It was very tender on pressure, and from it a small quantity

of fluid could be squeezed. He was placed under treatment and in a month the enlargement had gone

down to such an extent that the left breast was but little larger than the right. Here with a mDd grade of

gynecomastia, a complication seems to have arisen and found expression in enlargement, pain and se-

cretion. In a month the disturbance subsided and the breast returned to its quiescent state though not

to its normal size.

The question naturally arises, can these female glands of the male, behave as their

size suggests, and secrete milk? But do the glands of the female secrete milk under simi-

lar circumstances?

If the authors' views, be accepted, and it be granted that the gynecomastic gland is
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in most cases a female development of the mammary gland in the male, why should it

behave differently from female glands in the female? Such glands are, as a rule, quies-

cent throughout the entire life of the woman except in those rare cases in which the

recurrence of menstruation excites them, or in those common cases in which pregnancy

excites them to the maximum of growth and activity. As it is impossible for either of

these conditions to arise in the male, it should follow that his mammary glands ought to

remain quiescent throughout his life.

But when we examine the data at hand we find that secretory activities sometimes

do occur in gynecomastia.

Nelaton says of the enlarged left breast of his patient "it gave milk, which the other

never did." Raggi states that the enlarged breast of his patient "furnished secretion,

which stopped after several months." From the enlarged right breast of one of Schmit's

patients, "fluid could be pressed out." The fact that the Zulu Chief Chengwayo nursed

some of his children has already been pointed out. Wiltshire tells of an eminent natu-

ralist, a gynecomast, who had a recurring period of lactation each spring, each time lasting

about six weeks.

Here are enough cases to show that secretory activities leading to the presence of

fluid and of milk may be present in the enlarged male breasts, but they are so few out of

the total of the cases collected as to show that such activities are the exception and not

the rule. The enlarged breast of the gynecomast is therefore a quiescent, not an active

functional gland. What potentialities these breasts may possess it is very difficult to

say since the normal stimuli to lactation must ever remain absent.

There is nothing abnormal discoverable to the naked eye in the gynecomastic breast.

It appears like the normal breast of the opposite sex.

Microscopic examinations of these breasts have been made by Bartel, Christopherson,

Hassler, Israel, Wyeth, ZiUocchi and ourselves. They all agree that there is no abnormal-

ity. The breasts are hypertrophied, they consist of an increase of fibrillar and adipose

tissue, with a marked increase in the number of ducts and tubules. In a few cases it is

said that some acini were present. Their presence is interesting, but their absence signi-

fies nothing, as they are never present in the normal male breast, nor should they be ex-

pected in the normal female breast until it has once undergone the stimulus to lactation.

Diagnosis presents few difficulties. The size, general appearance, female type and

tactile sensation of the breast are usually sufficient evidence of the nature of the condi-

tion. Inflammatory disturbances, temporary secretory activities, sub-mammary lipo-

mata and tumors of all kinds should be excluded without difficulty, though all of these

have been present and accounted for mammary enlargements that have been reported

as gynecomastia.

Prognosis based upon what has already been said, can lead the patient to expect no

change in the enlarged breast. There is no danger of future trouble, and it is rather

interesting to remark that in the notes of the long series of the cases upon which these

studies are based, there is very rare mention of the development of a malignant tumor
in a gynecomastic breast.

Treatment.—Few cases require treatment. The condition is an anatomico-physio-

logical anomaly rather than a disease. There are cases, however, which require atten-

tion for particular reasons. First of all, there are the sensitive and emotional persons

who feel themselves to be unsexed and therefore ridiculous when thus afflicted. Raggi

tells us that his patient, for a time, was the victim of delusions, and fancied himself a

woman, and he is inclined to refer the patient's insanity to his malformation. One of
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the gynecomastic boys observed by Christopherson was so mortified by his deformity

that he could no longer endure it and was driven to seK-mutilation. When discovered,

he had amputated one breast and had partially succeeded with the other when both

strength and courage failed. Again there was the middle-aged patient of whom Petre-

quin tells, whose enormous breasts had been the cause of bachelorhood. In such cases

as these the patients need advice and treatment.

Another group of cases require attention—those who suffer pain in the breasts.

Fig. 8g.—Gynecomastia, with bilateral symmetrical lipomas. (Sailer.)

When this is severe and does not disappear in time or yield to simple treatment, they

too require particular advice and treatment.

The only treatment that will be of lasting benefit in all cases is the amputation of

the offending breast or breasts. There is no need of hesitation in advising the operation

in gynecomastia. The enlarged male breasts are both a disfigurement, and an encum-

brance; and none of the feelings that foster conservatism in treating the female breast

need be taken into consideration.

Simple amputation or preferably plastic resection of the breast is all that is required.

The breasts are rarely very large, the tissues are normal, the a.xilla need never be touched,
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SO that the operation is of the utmost simplicity. The wounds ought to heal perfectly

and no complications should be expected or after-treatment required.

Such operations have been performed by Bartel, Christopherson, Eve, Hassler,

Israel, Petrequin, Stieda, Wyeth and many others.

Reflections upon Gjmecomastia.—Gynecomastia is an enlargement of the male breast

analogous to the normal enlargement of the female breast, and consists of a simple

hypertrophy corresponding to puberty hypertrophy. It is sometimes hereditary in

occurrence, and accompanies a feminine habitus of the body that suggests reversion,

atavism or "degeneration."

It is sometimes associated with genital malformations in such manner as to make it

clear that they are its cause.

It may follow local injury to the breast. (Chronic indurative mastitis?)

Many cases cannot be accounted for.

It most frequently develops between the period of puberty and that of adolescence.

It is rarely attended by secretory activity.

It is commonly attended by pain, especially early in the period of growth.

The glands appear like female glands, usually like those of virgins just past puberty,

sometimes like those of fully developed women.

The enlargement having occurred is permanent.

In most cases both glands are affected; when only one gland is enlarged, the left is

more frequently affected than the right.

The majority of cases require no treatment, since they give no symptoms and excite

no concern.

Some cases require treatment because of anxiety, mortification or pain.

The only treatment to be recommended is amputation or plastic resection, which are

simple operations without danger.
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Miinchens," 1888; Jahrbuch fiir Kinderheilkunde, 1888), are largely incapable of

lactation.

The theory is defective from the academic point of view in that it is based upon the

supposed transmission of an acquired character. It would seem more probable that the

true explanation would be found in the widely disseminated inheritance of a functional

defect that had appeared spontaneously in the ancestral stock and made the milk secre-

tion so inadequate in both ancestor and descendents that the attempt to nurse the off-

spring at the breast had come to be regarded as not worth while.

That some women have a remarkably deficient milk supply, and suffer from excess-

ive involution with atrophy of the glands is shown by the cases cited under our

consideration of the physiology of the mammary gland as agalactia {q.v.), as well as by

the interesting case cited by Reynolds (Lancet, London, i, 1884, p. 831).

The patient was a woman aged 21 years who was able to suckle her first child for a few weeks only.

Compelled to cease, both breasts underwent such excessive involution that they almost entirely disap-

peared and not a vestige of them could be felt. Yet, when she became pregnant again, they enlarged to

a fair size and gave milk, but as she neglected to suckle, the glands soon wasted away as before

. . . and so after each pregnancy. Now, at 50 years of age, her chest is as smooth as that of any

young girl.

In such cases it is easy to understand that all thought of nursing the baby would be

abandoned after one or two abortive attempts. It is also not improbable that the condi-

tion might appear in female descendents, all of whom would similarly be obliged to

abandon lactation.

It is said that atrophy of the mammary gland may follow the local application of

certain medicaments, such a condition having followed the use of iodine in the experience^

of Drummond (Quarterly Journal of the Calcutta Medical and Physical Society, 1843,

i, 25).

Far more frequent, though naturally less important is local atrophy of the mammary
gland. It results from the pressure of tumors (benign tumors) and cysts in the substance

of the organ, and may vary from a moderate loss of substance, to the almost complete

disappearance of the glandular tissue when the tumor is very large and the pressure

exerted upon it excessive.

Some atrophy of the mammary tissue was also observed by Gruber (Miinchener

med. Wochenschrift, 1911, LVIII, 2328) in the remarkable case of mammary infarction

that he observed to follow thrombosis of the mammary veins.

The body of this patient, aged 42 years, a scrub-woman, when examined at autopsy,

showed a remarkable thrombosis of the veins extending from the right mamma to the

axilla. The mamma itself was swollen and edematous, and contained numerous tiny

and larger hemorrhagic points, especially in the outer quadrants. The glandular tissue

was whitish in color and very firm. The microscope showed parenchymatous atrophy.

The patient died of heart disease and had extensive venous thrombosis elsewhere.



CHAPTER V

WOUNDS AND INJURIES OF THE BREAST

Contusions of the Breast are of frequent occurrence, are rarely serious so far as the

immediate results are concerned, and are promptly recovered from, as a rule.

Injuries of this type are often associated with severe pain, and, depending upon the

intensity and nature of the trauma; are followed either by simple ecchymosis or by
hematomas.

Hematomas of the breast frequently become infected whereupon the condition be-

comes essentially the same, so far as its pathological features are concerned, as pyogenic

mastitis of the puerperal period; the tendency to widespread involvement of the breast,

however, which is a characteristic feature of many cases of puerperal mastitis, is absent

in the traumatic types.

In the absence of complicating infection, mammary hematomas are absorbed in large

part, a process that is hastened by the application of cold compresses and a tightly apphed

Probably in every instance a variable amount of parenchymal tissue is destroyed,

and at least a portion of the blood clot becomes organized into fibrous connective tissue,

thus constituting one variety of chronic interstitial mastitis.

When the lactating breast suffers a severe contusion, one or more of the milk ducts

may be injured and ultimately slough with the formation of a lactic fistula or fistulas.

The latter are more likely to follow stab wounds than simple contusions, while the likeli-

hood of their formation is always increased by complicating infection. With the arrest

of lactation the discharge of milk will stop and the natural tendency of the fistulas is to

close.

Frequently repeated, mild contusions may give rise to chronic mastitis and in our

opinion predispose to carcinoma. More intense injuries are likely to be followed by

sarcoma.

Incised and lacerated wounds of the breast heal promptly if infection does not occur.

In closing such wounds it is advisable to insert a small drain. The hemorrhage following

these wounds is rarely alarming unless they are deep and in the upper outer quadrant

of the breast, when the long thoracic artery may be severed.

An interesting sequence of events attended the case of a woman and her child who
came under our observation a few years ago. The child, a little girl of five years, was

bitten on the cheek by a dog; the mother in attempting to protect the child had been

bitten on the right breast.

The fangs of the animal tore through the breast tissues producing several ragged

although comparatively superficial lacerations; the wounds in the case of the child were

of the puncture type.

All of the wounds, with the possible exception of one that had perforated the lower

left eyelid of the child, were cauterized with pure carbohc acid, notwithstanding which

the child developed a fatal_case of rabies; the mother was given the Pasteur treatment

and recovered.
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These patients were first treated in the out-patient department of the German Hos-

pital of Philadelphia; for the subsequent histories we are indebted to Dr. Bernard

Mencke who attended them in consultation.

Stab wounds, puncture wounds, and gunshot wounds are not remarkable so far as

the breast itself is concerned, but the likelihood of injury to the internal mammary
aretry, the intercostal arteries and the intra-thoracic viscera must be borne in mind.

The intercostal vessels are rarely if ever injured unless a rib be fractured. The
internal mammary artery has been repeatedly injured in stab and other penetrating

wounds of the chest (52 cases reported by Zott), with the production of hemothorax

or aneurism of the traumatic type. Exhaustive studies of injuries of this type have

been made by Desgoutte and Lambert and by Vialle and Braun.

In cases where a reasonable doubt exists as to the presence or absence of injury

to the artery it is advisable to explore the chest at the point of entrance of the penetrat-

ing object.

An abscess may follow a therapeutic puncture wound of the retro-mammary space

in the operation of hypodermoclysis as happened in one of our cases. The patient,

a woman aged 55 years, was admitted to the German Hospital of Philadelphia, 4-14-13.

She had been operated on at another hospital for intestinal stasis, five months before the

present admission. After the first operation a sub-mammary injection of saline solu-

tion had been given and an abscess followed in the retro-mammary space. This

abscess had been incised promptly but a sinus persisted for the reUef of which she

entered the German Hospital. The sinus was found to lead into an abscess cavity

which extended upward and outward from the lower inner quadrant of the breast to

the anterior axiUary line. Tuberculosis was suspected but examination of the thin

pus that came from the sinus was negative except for the presence of a large Gram-

positive spore-bearing bacillus. The von Pirquet test was likewise negative; the

general condition of the patient was excellent.

A wedge-shaped segment of the breast including the sinus tract was removed and a

drainage tube was inserted. The wound failed to heal and several weeks later the breast

was removed. The wound healed per primam, and after 10 days the patient left the

hospital and has since been well.

A somewhat similiar case was recorded by Angerer in 1 913. In this instance gang-

rene of the skin of both breasts followed the subcutaneous injection of salt solution in

a young woman soon after childbirth. The author suggests either that the technic

was at fault or that the salt solution used may have been too highly concentrated. The
skin defects were covered with Thiersch grafts and a very satisfactory result was obtained.

Bums of the Breast usually occur in conjunction with burns of the thorax; they are

especially serious in baby girls and not infrequently completely destroy the immature

gland. In adult women, the nipple may be destroyed and the milk ducts obliterated as

the result of scar formation. The breast may, but usually does not atrophy and is

prone to give rise to serious disturbances in subsequent pregnancy, and may then

necessitate amputation.

Foreign Bodies in the Breast.—Foreign bodies such as shot and small buUets oc-

casionally become embedded in the breast as the result of accident. More rarely

needles, etc., are inserted through design on the part of hysterical or insane patients.

Despres repeats the case of a girl aged 21 with an abscess of the inner side of the left

breast from which he removed a piece of match stick 2 cm. in length.

In the chapter on tuberculosis of the breast we cite the case of Scott, in which the
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accidental insertion of a needle in the breast was followed by tuberculosis mammEe.
Untiedt reports the remarkable case of an hysterical girl aged 19, who stuck a needle

into her left breast. Soon after a pulsating tumor formed and the patient died of

"marasmus." Post-mortem, an abscess was found which communicated with the

pericardium. The abscess contained a pint of brown pus and a sewing needle 1Y2
inches in length.

Foreign bodies in the breast, uncomplicated by infection, need cause no concern:

they should not be disturbed if symptomless.

Desgodtte and Lambert.—^Lyon med., 1913, 120, 1008.

ViALLE and Beaxjn. Lyon med., 1904, 103, 873.

Lecene and Lenmorant.—Precis de Path. Chirur., Paris, igii. Vols. 3 and 4.

Angerer. Handbuch d. prakt. Chirur., v. Bruns, Garre and Kuttner, Editors, Stuttgart, 1913, Vol.

2, SS/.

ZoTT.—Quoted by Vialle and Braun.

Despr£s.—Gaz. d. hop., 1884, 143, 1137.

V. Bergmanx, Bruns and Mikulicz.—System of Practical Surgery, Vol. 2, 563. (English Transla-

tion, Bull and Flint.)



CHAPTER VI

THE INFECTIOUS DISEASES OF THE BREAST

SUPPURATION—MASTITIS

Mastitis occurs almost exclusively at one or the other of three periods of life: im-

mediately after birth, mastitis neonatorum; at or about the time of puberty, mastitis

adolescentium; and during lactation, mastitis post-parturiiim. Certain physiological

activities of the glands manifest themselves at these periods and can be assumed to

play an important role in the etiology of the disease. These have already been fully

discussed in the chapter upon the "Evolution of the Breast" where reference has been

made to the danger of supervening mammary infection during these periods. It is

not, strictly speaking, correct to apply the terms mastitis neonatorum and mastitis

adolescentium to the physiological swelling and congestion of the breasts in infants and

in the pubescent. Nor should we refer to the congestion of the breasts incident to the

establishment of lactation as mastitis. We reserve the term mastitis for those cases

in which infection, with consequent true phenomena of inflammation, has taken place,

independently of the physiological activities, or as is far more frequent, has been

superimposed upon an organ whose increased functional activities have predisposed

to it.

True acute mastitis may or may not lead to suppuration and the formation of an

abscess. The pathogenesis of mammary infection will be discussed in the paragraphs

devoted to the subject of mastitis post-parturium, and much that is there said will apply

to mastitis in the quiescent breast as well. For the sake of completeness, however, the

special features of mastitis in the new-born, in the pubescent, and in the quiescent

breasts of adults, will be considered under separate headings, and the reader is urged to

turn to the section on the Evolution of the Breast as it has such important bearings on

the subjects about to be discussed.

I. Mastitis Neonatorum.—The term mastitis neonatorum is commonly used to

denote any exaggeration in the physiological processes that normally manifest themselves

in the breasts of infants of both sexes a few days after birth. The breasts of most

infants, during this period, become congested, reddened and slightly tender to the touch,

and a milky secretion (colostrum) appears in the breast about the fourth day after birth

and slowly decreases in amount until by the twentieth day it has usually disappeared.

As previously mentioned, however, the breasts of some children continue to secrete this

fluid up to the end of the seventh month or even later. Thus far the activity is

physiological. There is, however, predisposition to infection, that not infrequently

occurs.

When true mastitis supervenes, each of the above symptoms becomes intensified.

The breast or breasts—the disease may or may not be bilateral—enlarge, become

reddened, shiny, and exquisitely tender. The secretion becomes more abundant and

in some few cases is discharged from the nipple in a tiny constant stream. Some

observers contend that true milk is secreted in a certain proportion of cases but this

remains to be proved.
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Prognosis.—Mastitis in the new-born usually resolves completely, but in ill-treated

and neglected cases suppuration is likely to follow. The immature parenchyma is

then in grave danger of destruction. Many cases of so-called maKormation of the

breasts in adult women can be traced to attacks of mastitis neonatorum.

Treatment consists in cleanliness, the avoidance of handling of the inflamed breast

and the local application of cooling lotions. Of the latter, cold boric acid compresses

are most useful. If the tension of the skin is marked it is permissible to apply sterile

olive oil or other emollient, but massage undertaken with the idea of emptying the en-

gorged organ should never be attempted. When suppuration occurs incisions must be

made to provide drainage.

II. Mastitis adolescentium is the term commonly apphed either to the physiological

activities of the breasts that manifest themselves at or about the time of puberty or to

suppuration within the gland at this period. True suppurative mastitis of the pubescent

breast is an extremely rare disease. The degree of normal enlargement of the breasts

at the time of puberty varies to a considerable extent, not alone in the two sexes, but

also in different individuals of the same sex so that the dividing line between physiological

hyperemia and mastitis is not well defined. In a considerable proportion of children at

puberty the breasts become considerably enlarged, sHghtly tender to the touch and

exude a drop of milky fluid on pressure. This constitutes mastitis adolescentium,

as it is generally understood. The condition is said to be more common in boys than

it is in girls, although contradictory findings are reported by Zappert, who observed

15 cases in girls and only two in boys.

In girls the disease begins earlier than in boys and persists for a longer time. All

traces of it have disappeared as a rule by the time menstruation has become well es-

tabUshed. The majority of boys with well-marked mastitis adolescentium are sexually

mature; this is not true of girls. In both sexes the affection usually begins in one breast

the other usually becoming involved three or four days later.

The initial symptom of true mastitis adolescentium in both sexes is a painful swelUng

of the breast. The pain is often severe and stabbing in character, but may be very

slight and felt only when pressure is applied to the part. An indurated mass may be

felt in the central part of the breast. The areola is sometimes discolored, but with the

exception of tenderness and a slight local elevation of temperature the signs of true in-

flammation are wanting. Severe cases may be accompanied by a bloody discharge

from the nipple. The disease usually lasts for about one week and terminates in re-

solution, the breasts of both sexes regaining their immature state. Mastitis adoles-

centium is not therefore the beginning of normal mammary development in girls, since

the childish outlines of the breasts are restored. It is only after the lapse of considerable

time that the normal budding of the glandular tissues begins.

The diagnosis presents few diificulties if one bear in mind the normal evolutionary

processes that take place in the breast and the predisposition to infection by which they

are accompanied.

Treatment.—Prophylactic treatment in the form of cleanliness and a snugly fitting

binder, together with the application of cold compresses is all that is required in cases of

non-suppurative mastitis adolescentium. In the event of pus formation, incision and

drainage become necessary. Suppuration rarely follows mastitis adolescentium.

III. Mastitis Puerperiimi, Puerperal Mastitis, Lactation Mastitis.—Inflammation

of the lactating breast is a common complication of the puerperium. Its occurrence is

predisposed to by the hyperemia and other physiological activities incidental to the

estabhshment of lactation which takes place on the third day after delivery.

I
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Two theories have been offered to explain infection of the puerperal breasts, one

teaching that the bacteria gain entrance to the breasts by way of the milk ducts; the

other that they enter through the superficial lymphatics. It is probable that both

portals may admit them, but the fact that primary lymphangitis is almost invariably

associated with a fissure or crack of the nipple seems to favor the latter theory.

Boissard doubts if galactophoritis ever occurs without abrasions of the nipple or

areola; while Sheild, in an attempt to prove the possibility of direct infection of the

milk ducts, inoculated these structures in a lactating rabbit and cat, but with negative

results.

Human milk in 98 per cent, or more of cases contains Staphylococcus albus or other

microorganisms belonging to the pyogenic group, and ,the same microorganisms are

invariably present upon the superficial tissues of the nipple and areola, so that the

sources from which the bacteria may come are evident.

Fig. 90.—Massage of breast. Even compression of entire breast. First motion. (De Lee.)

From 90 to 98 per cent, of all cases of true mastitis (not abscesses) occur during

lactation, the majority occurring in the first and tenth months, the two months in which

women most often stop nursing their infants. The time of onset of the disease in a series

of 58 cases reported by Nunn was as follows:

Table I. (Nunn.)

19 in the first month.

14 in the second month.

2 in the third month.

I in the fourth month.

2 in the sixth month.

I in the eighth month.

I in the ninth month.

17 in the tenth month.

Both Velpeau and Nelaton emphasized the danger of abscess formation in the breasts

of women who are compelled to cease nursing on account of fissures. Every precaution

should be taken therefore to prevent stagnation in the breasts when the necessity of
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arresting lactation arises. Abrasions, excoriations eczematous patches, fissures and

malformations of the nipple and areola undoubtedly serve as avenues of infection to the

lactating breast, and explain the higher incidence of the disease among primiparae

whose tissues are less resistant to the trauma incident to nursing. In Winckel's experi-

ence, mastitis frequently appeared from eight to fourteen days after a lesion of the

nipple had disappeared so that the danger of mammary inflammation does not end with

the healing over of a crack or fissure of the nipple or areola. This is a practical point

to remember when the question of resuming nursing arises.

Infantile stomatitis is also a frequent source of mammary infection in the mother.

Puerperal septicemia and pyemia occasionally effect metastatic infection of the breasts.

Pathogenesis.—Infections of the breast may be grouped from the standpoint of

the origin of the infecting microorganisms into the autogenous, exogenous and hematogen-

ous varieties.

Fig. gi.—Massage of breasts. Second motion. (De Lee.)

1. The great majority of cases are autogenous, i.e., the bacteria habitually present

in the milk ducts and on the surface of the nipple and areola gain entrance to the con-

gested (parenchyma) tissue and set up inflammation. Infection of the breast by

contiguity as from a necrosed rib or sternum, from an empyema or from an infected

axillary lymph node may be placed in this same group.

2. Exogenous infections of the breast include cases that result from contact with

infective clothing, the unclean hands of a careless attendant, from infective salves or

other applications, and finally from the saliva of an infant suffering from stomatitis.

Infections of the breast arising in stab or puncture wounds are also to be looked upon as

exogenous. The majority of exogenous infections of the breast are associated with

lesions of the nipple. In the absence of such lesions, practically all cases of lactation

mastitis may be attributed to the activities of bacteria resident in the milk ducts.
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3. Hematogenous infections usually occur in non-lactating breasts as complications

of the infectious diseases. Gangrene of the breast is a not infrequent sequel of mastitis

complicating scarlet fever, although this is not the only cause of this rare condition since

a number of cases have been observed in parturient women. The pyemic or metastatic

abscesses of the breast that follow puerperal pelvic infections are exceptions to the

rule, in that they are hematogenous infections of the lactating breast.

Bacteriology.—Staphylococcus albus and aureus are the microorganisms most com-

monly found in the pus from abscesses of the breast. Isolated cases of infection with

the Micrococcus tetragenus (Freund-Keim), gonococcus (Sarfert), pneumococcus,

(Chirie-David), (Erdmann, Ann. Surg., 1911, 53, 727) and Bacillus pyocyaneus, as-

sociated with the Staphylococcus (Chassot), have been reported.

The typhoid and colon bacilli have also been recovered from the pus of mammary
abscess in non-parturient women. Roger and Garnier found a facultative anaerobic

micrococcus in a case of puerperal gangrenous mas-

titis complicating scarlet fever. This particular micro-

organism was said to resemble one frequently found in

the contagious mastitis of the cow and sheep.

Incidence of Mastitis.—According to Lecene and

Lenmorant, mastitis occurs in 4 to 5 per cent, of all par-

turient women, and usually in the third or fourth week

after accouchement. Wiebringhaus reports that the mor-

bidity of puerperal mastitis among 4200 recently de-

livered women under his care was 2.02 per cent. These

figures undoubtedly include a large number of cases of

simple hyperemia and very mild cases of mastitis. Tar- _ „• r . j
.

Fig. 92.—Diagram 01 outward
nier states that he sawno cases of abscess of the breast in strokings. (De Lee.)

4000 deliveries. Here we have to deal with the opposite

extreme and it is likely as Baumgartner suggests, that the unusual freedom from this

complication in Tarnier's experience can be explained by the fact that careful prophy-

laxis was carried out and that his patients were not seen after the first few days

following confinement. Again the term acute mastitis is used so carelessly that the

frequency of the disease is difficult, if not impossible, to estimate correctly. One

per cent, of abscesses in the lactating breast for all classes >and conditions of women is,

probably, a fair estimate.

The proportion of mastitis cases decreases with an increase in the number of preg-

nancies, primiparae constituting the greater number of patients (Koehler, 57 per cent.;

Deiss, 51 per cent.). In only 15 per cent, of Winckel's cases was there a history of more

than three pregnancies, while 26 per cent, of Deiss's cases were among second parae

and only 1.5 to 4 per cent, among women who had borne more than four children.

It is possible therefore for a patient to escape mastitis in several pregnancies, and

to suffer with abscess formation in a subsequent one. Cases of this kind become in-

fected through abrasions of the nipple rather than as a result of ascending infection

of the milk ducts.

The comparative incidence of acute pyogenic mastitis among diseases of the breast

varies in the statistics of different authors, but Winckel's estimate which places it as

constituting 15 per cent, of all breast diseases we believe to be approximately correct.

Puerperal mastitis attacks the two breasts with equal frequency and is bilateral in

from 15 to 30 per cent, of the cases. In Winckel's series the right breast was affected in



170 THE BREAST

35 per cent., the left breast in 48 per cent, and both breasts in 16 per cent, of the cases.

Simultaneous involvement of the breasts is uncommon, the inflammation in one organ

following that in the other at varying intervals but usually before resolution has begun

in the organ primarily diseased.

As regards the location of the inflammation, most cases belong to the intra-mammary

variety. Non-glandular mastitis generally affects the sub-areolar or subcutaneous

tissues, the retro-mammary form being comparatively rare. Intra-mammary mastitis

may involve any part of the parenchyma, but in one-half or more of all cases the lower

outer quadrant of the breast is affected. The entire breast may be involved, in neg-

lected cases. In the primary diffuse gangrenous forms of mastitis the entire breast

Fig. 93.—Massage of breasts. Third motion. (De Lee.)

may be involved from the onset of the disease. In streptococcic infection of the super-

ficial mammary tissues it is possible to have attacks of true erysipelas.

It becomes evident from the foregoing statements that the location and extent of

the mammary infections are largely dependent upon the varieties of the bacteria and

their avenues of entrance into the breast together with the promptness with which

appropriate treatment is begun.

Clinical Course, Symptoms and Diagnosis.—Inflammation resulting from the

presence of pyogenic bacteria may involve the breast tissues proper, the subcutaneous

tissues in front of the breast or the tissues behind the breast, thus giving rise to different

clinical forms of mastitis.

I. Intra-mammary infection of the lactating breast occurs in three important clinical

varieties all of which are prone to terminate in abscess formation: first, the ordinary

type in which one segment of the breast is involved; second, the diffusing type in which
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different segments of the organ become successively involved; and third, the primary

diffuse type in which the entire breast may be involved from the onset of the disease.

I. The ordinary type is characterized by slow evolution. There is no tendency to

widespread extension of the infection, and abscesses develop late in the course of the

disease, if at all. The foci of infection in these cases tend to coalesce and, in some
instances, form one large abscess cavity.

This type of mastitis may be differentiated from simple hyperemia of the breast by
the presence of more severe pain, of irregular fever, of a dusky red discoloration of the

overlying skin and of more marked tenderness on pressure. In cases where the infection

is deeply seated, the local signs are indistinct and great difficulty is often encountered

in making the diagnosis of abscess. However, when the foregoing symptoms arise in

Fig. 94.—Stimulating massage. (De Lee.)

a patient who has been suffering with "caked breast" it should be taken for granted that

an abscess is in the process of development, and treatment advised accordingly.

In many patients the disease pursues a subacute course, the local signs being in-

distinct, and the condition of the breast may be neglected under the misapprehension

that the constitutional symptoms arise from puerperal septicemia.

2. Acute diffusing mastitis in the lactating breast begins like the preceding variety

but shows no tendency to form well-circumscribed abscesses. The inflammation

spreads rapidly, by degrees attacks the surrounding glandular tissues and eventually,

if not treated, transforms the entire breast into a series of inter-communicating abscess

cavities. The diagnosis of the diffusing types of mastitis is very simple, the symptoms

being those of the foregoing variety in an aggravated form. There must be no delay in

operating as the breast is in grave danger of total destruction.
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3. Primary diffuse mastitis (diffuse phlegmon) is a highly fatal but fortunately-

rare type of the disease, analogous to gangrenous cellulitis occurring elsewhere.- It is

easily distinguished from the diffusing type of the disease by the fact that all parts of

the breast including the overlying skin are attacked from the time of onset. Necrosis

or gangrene accompanied by grave constitutional symptoms may occur early in its

course. The infection proceeds with extreme rapidity, sometimes terminating fatally

within 48 hours. In other cases suppuration may continue for many weeks. Sheild

quotes several interesting cases, the histories of which need not be repeated,^and

describes the disease as follows:

" Clinically, diffuse phlegmon is characterized by enormous swelling of the mamma, the skin becom-

ing of a livid hue, and finally black and discolored in patches. Free incisions give vent to foul sloughs and

Fig. 95.—Stimulating massage. (De Lee.)

broken down tissue. The constitutional symptoms are at first fever of a high type, with delirium fol-

lowed by exhaustion and a tendency to coma; the affection is comparable to the worst kinds of cellulo-

cutaneous inflammations observed in the limbs, and its pathology is probably similar, the entrance of

virulent organisms (Streptococcus and Staphylococcus or Bacillus septicus) into the tissues the normal

resistance of which is lowered by renal disease, alcoholism, bad living and unhygienic surroundings."

In the cases reported by Durand and by Trillot and Latarget the_ involved breasts

were almost completely anaesthetic from the beginning of the disease.

Diffuse phlegmon of the breast may appear at any time during the lactation period,

as is illustrated in the cases reported by Trillot and Latarget; in one of these the disease

appeared on the fifth day after delivery, in the second it appeared one month afterward,

and in the third it came on after five months of nursing. Two of the cases proved fatal,



THE INFECTIOUS DISEASES OF THE BREAST 173

Tniramammarff a&scess

(Deep in fhesahstajiceofthebreoi

a termination which the reporters ascribe to massage to which the breasts had been

subjected in the early stages of the inflammation.

II. Subcutaneous inflammation of the breast begins as a lymphangitis in the areola

or adjacent tissues. The inflammation often remains locahzed as an ordinary cellulitis

and terminates in abscess formation; the abscesses being situated in the subcutaneous

tissue. Less frequently the inflammation extends into the breast.

Cases of this kind are usually preceded by a fissure or crack of the nipple that gives

rise to pain on nursing long before the advent of the inflammatory symptoms. With

the onset of the latter, the pain be-

comes spontaneous and throbbing in

character, the tissues of the areola or

the skin adjacent to it, become swollen

and reddened, and, in certain in-

stances, the nipple is displaced to one

side. Swelling and tenderness of the

axillary lymph nodes frequently appear Submammary aiscess

soon after the onset of the inflamma-

tion and suppurative lymph-adenitis

not uncommonly follows. This com-

plication is comparatively rare in deep-

seated inflammations of the breast.

In cases that are primarily areolar,

the skin is not extensively involved un-

less the disease assumes an erysipelatous

character. In all superficial infections

of the breast, the inflamed tissues be-

come extremely tender to the touch and

fluctuation can generally be demon-

strated within three or four days from

the time of onset. Subcutaneous ab-

scesses often evacuate spontaneously

on the surface of the breast, although

there is always danger that the pus will

burrow through the deep layers of the superficial fascia to involve the parenchymatous

tissues. Constitutional symptoms are slight or absent in the ordinary well-localized

and superficial types of mammary abscess.

Keyes groups abscesses of the nipple and areola with the true glandular forms of

mastitis, but unless they arise in the para-ductal tissues it is probably better to look

upon them as subcutaneous infections.

III. Retro-mammary infection of the lactating breast, almost without exception,

results from the extension of glandular mastitis into the retro-mammary space. With

the onset of this complication the already inflamed breast becomes more swollen and

painful, and soon is pushed forward so that it projects from the chest wall more than

its fellow of the opposite side. The evolution of the disease is rapid, and grave consti-

tutional symptoms of sepsis, chills, fever of the hectic type, and sweats appear within

several days from the onset. The breast is found, upon examination, to be spongy and

boggy from edema, but lacking in the extent of glandular involvement that would

account for the marked constitutional symptoms present.

Subareolar^

Sabcutaneous-

Intramammarif abscess

[Fojntwg super/icially)

Fig. g Diagram showing the various locations ot

mammary abscesses.
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Diagnosis.—Certain rapidly growing tumors are the only conditions likely to be

mistaken for puerperal mastitis.

In the majority of the reported instances of acute carcinomatous mastitis the breasts

have been incised in the belief that the condition was due to pyogenic infection. Both

diseases affect the breasts of comparatively young women in the lactating period, both

are accompanied by the constitutional symptoms of sepsis, and in both the local signs

of inflammation are present. We know of no pre-operative method of differentiating

the two conditions in their early stages. This is equally true of small round-cell

sarcomata in the lactating breast. An interesting example of this extremely rare con-

dition is reported by Chaput and Souligoux : The patient presented herself soon after

delivery with enlargement of both breasts. This subsided promptly with antiphlogistic

treatment. One month later she returned with the tumors enlarged and adherent to

the skin. At operation the condition was found to be a bilateral sarcoma of the round-

cell type, from which she shortly died.

Prognosis.—Pyogenic mastitis is rarely fatal. It is, however, a painful complica-

tion of lactation and a menace to the health of both mother and child.

Retro-mammary abscesses may give rise to serious septic poisoning, or may invade

the pleura, if not promptly incised.

The rare primary diffuse form of mastitis is sometimes fatal notwithstanding prompt

recognition and treatment.

The duration of puerperal mastitis varies with the type of the disease. Superficial

abscesses usually recover in one to three weeks; intraglandular and retro-mammary

abscesses last from two weeks to several months, while the primary diffuse form, if not

promptly fatal, consumes many months in the process of resolution. On this account

many cases of this latter kind require amputation of the breast, in order to spare

the patient the painful and tedious convalescence that, after all, leads only to the reten-

tion of a useless mass of scar tissue in the place of the breast.

Chronic interstitial mastitis, chronic abscess, galactocele, simple retention cysts,

malignant disease and perhaps abnormal involution, may occur as sequelae of puerperal

mastitis.

Treatment.—^Prophylactic Treatment During Pregnancy.—During the latter haK of

pregnancy the nipple should be washed daily with tincture of green soap. Inverted

nipples should be pulled out at regular intervals. Numerous antiseptic and astringent

local applications have been recommended. Boericke saw a reduction in the mastitis

cases, in his practice, from 21 per cent, to 1.6 per cent, follow the use of a tannin alcohol

solution. Heck obtained equally good results by daily washing the nipples with plain

water and pulling the poorly-developed nipple. Hirst advises, among other remedies,

the daily application to the nipples of a mixture of glycerole of tannin and water, equal

parts. Alcohol must be used sparingly if at all, since it favors the subsequent develop-

ment of fissures.

Post-partum prophylaxis depends primarily upon the personal cleanliness of all

concerned, and regular nursing of the child. When the secretion of milk is in excess

of the needs of the child the breasts must be emptied by the use of the breast pump
or massage. The proper manner of performing mammary massage is shown in

figures 90-95, taken from De Lee's "Text Book of Obstetrics."

Bumm's compress method is a somewhat troublesome but highly efficient prophy-

lactic measure against puerperal mastitis.

It consists in the constant application to the breast of a gauze square, dipped in
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four per cent, boric acid solution, during the entire lactation period. The gauze is

covered with a large piece of rubber tissue which will adhere to the breast and the

whole is covered with a clean cloth. It is said to act not only as a protective covering,

but also to produce a hyperemia that serves as a palliative in case of a slight injury

to the nipple. We do not favor the application of medicinal preparations to the nipples

in the absence of Assuring or other lesions.

Tnflammatioii of the Nipple (Thelitis) Treatment.—Nursing should be continued in

cases of fissure of the nipple or areola unless the act gives rise to intolerable pain.

A nipple shield should, however, be worn even if the act of nursing does not cause severe

pain without its use. In the intervals between nursing, a lead shield should be worn to

protect the abrasions from coming into contact with the clothing or mammary binder.

The nipple shouldbe washed after each nursing,thoroughly dried and one of the follow-

ing preparations applied to it: a powder containing powdered boracic acid, calomel, and

tannin, equal parts; a powder containing powdered boracic acid and acetanalid, equal

parts, or an ointment consisting of bismuth subnitrate and castor oil, equal parts (Hirst).

-Wansbrough's lead nipple-

shield.

Fig. 98.—Soft-rubber nipple-shield called "Infanti-

bus." Will be tolerated in cases of sensitive nipple when
the "Phcenix" and others cannot be endured. (De Lee.)

The care of the infant's mouth would seem to be an important consideration in the

prevention of mastitis, but the methods of treatment thus far proposed have been un-

avaihng. The routine use of boracic acid solution in infantile stomatitis is advised

against by Eicher on the ground that " it is apt to prove a snare for the deposit of thrush."

Deep iissures of the nipple are extremely difiicult to heal and this is especially

true of fissures located at the base of the nipple, because the act of nursing tends to

separate its edges and thus extend the ulceration which has been known to penetrate

a milk duct causing milk fistula or even to result in amputation of the nipple (Amer.

Textbook of Obstetr., Phila., 1902, 2, 272).

Deep fissures of the nipple and areola should be anaesthetized by applying a pledget

of cotton soaked in 20 per cent, novocaine solution and then cauterized with the silver

nitrate stick.

In incipient mastitis with or without an abrasion of the nipple, the treatment is

designed to prevent suppuration.

The patient is put to bed, and ice-bags are applied to the inflamed organ which is

supported in a suspensory bandage. Wet dressings, lead water and laudanum or lead

water and alcohol are useful. Epsom or Rochelle salts are given until free catharsis is

obtained. Only a Hquid or soft diet is permitted.
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Schiller, among others, never resorts to weaning as a means of preventing suppuration

in incipient mastitis cases. Instead, he applies a Biers cup for three-quarters of an

hour once or twice daily and advises that the child shall continue to nurse after the

application of the cup, so that the breasts are thoroughly emptied at least three times

daily. In the intervals between cuppings, a salve is applied and the breasts are poulticed

with a 50 per cent, alcohol or 2 per cent, aluminum acetate solution and "raised under

moderate compression so that the nipple occupies the center of the breast." Schiller

regards the nursing act as a healing process in itself through the production of active

hyperemia. He advises that nursing be continued even if suppuration occur, provided,

Fig. 99.—The teterelle in use. (De Lee.)

that the abscess be small and the incision to reheve it be made sufficiently remote from

the nipple. Nursing at the healthy breast is seldom discontinued by his patients.

Most European surgeons follow a similar line of treatment, but it is the custom among

American surgeons to advise weaning the child when suppuration takes place in the

mother's breast.

Gastro-intestinal disorders are common enough in infants suckled at infected breasts,

but it is surprising to find that Damourette observed five fatal cases among a series of

27 infants who were suckled at breasts the milk ducts of which alone were affected.

Great stress is laid upon this source of danger to the child by Baumgarten and

1
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Boissard, while numerous obstetricians hold that infantile marasmus is often due to the

ingestion of bacteria-laden milk from a mother whose milk ducts alone are infected.

Dervaux and Salmon report the case of an infant in whom erysipelas and osteomyelitis

followed nursing at an infected breast.

Fig. 100.—Showing proper method of draining an intramammary abscess.

Infected milk other than mother's milk may also be a source of danger to the child,

as is illustrated by the fatal cases of infantile purpura and melena reported by Gibbons,

in which the source of the infection was traced to an abscess in the udder of a donkey.

Treatment of Mammary Abscesses.—The treatment of mammary abscesses con-

sists of incision and drainage. Incisions into the breast may be made either inside or
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outside of the areola but must radiate from the nipple to avoid severing the milk ducts.

They must be in sufficient number and so placed that free drainage is provided for

every collection of pus.

1. Subcutaneous Abscesses.—A single incision usually suffices in the small superficial

types of mammary abscess. In these cases it is unnecessary to explore the abscess

cavity, and a small piece of rubber tissue is all that is required to secure adequate

drainage. When a subcutaneous collection of pus communicates with an intra-mam-

mary abscess, the treatment must be modified to conform to the requirements of the

latter condition.

The after-treatment consists in frequent renewal of the dressings that should be

kept moist for several days to facilitate drainage. Irrigation of the abscess cavity is

usually unnecessary. The breasts should be supported in a suitable suspensory bandage.

2, Intra-mammary Abscesses.^—Intra-mammary abscesses may require only one*or

two small incisions, or if the lesion have been neglected, so that a large part of the

organ has become involved, or, as is frequently the case, if multiple sinuses have formed,

multiple incisions, or even amputation- of the breast may be required.

The operation usually employed by us is as follows:

Wide radial incisions are made through the skin lying directly over the abscesses,

which are then punctured with a pair of hemostatic forceps. The extent of the abscess

cavity is then explored with the finger and its various pockets are brought into free

communication with a central cavity. A counter-incision is made at the most dependent

point of the cavity and a "through and through" drainage tube is inserted. This same

procedure is repeated for each abscess. The ends of the drainage tubes are transfixed

with large safety pins; a piece of sterile gauze is wrapped around each tube close to the

pins and a sterile dressing applied. A firm binder is then adjusted to cover both breasts.

Frequent dressing is required. The abscess cavities are irrigated daily through the

drainage tubes. For the latter purpose a fountain syringe or an ordinary piston syringe

answers. The solutions must be introduced very gently. The most efficacious are

warm normal saline solution, a one to five thousand solution of potassium permanganate,

or a one to four hundred solution of iodine. When the discharge begins to diminish,

the gradual removal of the drainage tubes is commenced—a portion of each tube being

removed at the time of each dressing.

In an ordinary case the drainage tubes are all out by the tenth day, after which the

sinuses must be kept open by means of smaller tubes, or by pieces of rubber tissue,

so that healing will take place from the bottom of the wounds.

A number of operations have been devised to insure a better cosmetic result than

that which follows the method just described. The best of these are as follows

:

Sheild's Operation.—Sheild advises that as soon as elasticity and deep fluctuation

can be demonstrated in intra-mammary abscess, an incision be made, radiating from

the nipple, and just large enough to admit the operator's index-finger. The opening is

deepened until the pus flows, when the abscess cavity is explored with the finger, and

all septse are broken, thus bringing all outlying pockets into free communication with a

central cavity. The success of the treatment largely depends upon the thoroughness

with which this is carried out. The most dependent part of the common abscess

cavity is then located, and in most instances it will be found that the end of the finger may
be brought fairly near the surface at the thoraco-mammary junction. This, as Sheild

points out, is the most desirable place for the scar since it is hidden from view when the

breast is in its normal position. After making a counter-incision at this point, the
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abscess cavity is irrigated and a large fenestrated rubber drainage tube is inserted and

anchored to the edges of the incision. The anterior incision is then closed with inter-

rupted horse-hair sutures and covered with collodion. Primary union takes place, as a

rule, and the scar that remains is almost invisible. The after-treatment of these cases,

as given by Sheild, is similar in all essentials to that given above, although he disadvises

flushing the cavity with antiseptic solutions. As soon as healing begins, he uses com-

pression. A large fiat soft Turkey sponge is wrung out of carbohzed solution and

placed upon the breast; an opening is made in the sponge through which the drainage

tube is drawn and a firm binder is applied. The arm is bound to the chest wall to pre-

vent traction by the pectoral muscles upon the walls of the abscess cavity or sinuses

which is said to delay heahng. The forearm is worn in a sling.

Sheild's operation for suppurative mastitis.

Desmorest's Operation.—Thomas first suggested the method of incising mammary
abscesses through the thoraco-mammary fold. This procedure, though advocated, has

been modified to some extent by Bardenheuer and Eicher in Germany, and by Sheild

in England. Desmorest has lately revived interest in the method and illustrates the

steps in the operation with drawings. He calls attention, as did previous writers, to

the fact that by means of a thoraco-mammary incision, multiple abscesses in the

breast can be reached through a single opening, and given sufiicient drainage in a

manner that subsequently leaves a relatively inappreciable scar.

Under local anesthesia, a convex incision is traced around the base of the gland, and

the skin and the adipose tissue incised. After clamping the superficial vessels, the

cellular tissue which separates the breast from the aponeurosis of the external oblique

muscle is reached. With a turn of the finger the gland is turned up so that its lower

aspect is exposed, and the pus pockets are easily evacuated. The finger is introduced

into the opening thus made and all of the cavities can be explored. Drainage tubes are

introduced at the most dependent part of the abscess after which the breast is returned

to its normal position and several sutures inserted. The after-treatment is the same

as that for other forms of operative treatment.

Morestin's Areolar Skin Incision.—This operation is intended for the cure of mam-
mary abscess with minimal subsequent deformity of the breast. According to Morestin,

it is applicable to all cases except those in which the skin is deeply affected. We have

employed it in the treatment of superficial abscesses within the areola, and the results

obtained have been satisfactory, but we much prefer more free incision and drainage in
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Fig. 103.

Fig. 104. Fig. 105.

Figs. 102 to 105.—Desmorest's operation foi mammary abscess.
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the treatment of intra-glandular abscesses. In cases in which the cosmetic res alt must

be given serious consideration, we believe that the operation recommended by Sheild,

or that of Desmorest, will afford better drainage and for this reason give it preference.

The operation devised by Morestin is as follows:

Having located the abscess, an incision is traced around the areola, beginning at the

base of the nipple and directed toward the abscess by the shortest way, stopping just

within the limit of the areola (about 2 cm.). The knife is carefully slipped under the

skin toward the abscess and then turned down, the incision coming out toward the

nipple. This will be accompanied and followed by pus coming from the wound. An
explorator or a finger is then inserted into the wound to locate the root of the abscess,

which communicates with the deepest cavity, and the latter is freely opened.

After completely evacuating the cavity and cleaning it with iodine or formol, a

rather large drain is put in place coming out at the areolar wound.

Hemorrhage is usually slight and ceases spontaneously in a few moments. The pro-

cedure is the same regardless of the position of the abscess, and should there be several,

each can be treated at the same operation.

Drainage established in this mariner proceeds most satisfactorily, as in mastitis

during lactation, the breast is always more or less pendulous, and the areolar region

comparatively low.

The results of the operation are usually most gratifying. The drainage tube can

usually be removed on the fourth or fifth day, and healing is usually complete in from

10 to 12 days.

3. Retro-mammary Abscesses.—In operating for retro-mammary abscesses, it is our

practice to make the incision along the periphery of the breast in its lower outer quadrant.

In the majority of these cases a "shirt stud abscess" is found, with one pocket within

the parenchyma, the other in the retro-mammary space. The primary focus within

the gland must be searched for with the finger and brought into free communication

with the retro-mammary collection. A small counter-incision is then made along the

edge of the breast at a point directly opposite the initial incision through which a fenes-

trated drainage tube is inserted and brought out through the former opening.

If no pus has been found behind the breast, the incision may be enlarged sufficiently

to permit the posterior surface of the breast to be exposed so that abscesses may be

searched for within its substance. If found, they may be evacuated through the incision

as advised by Bardenheuer and Desmorest, but it is our practice to make a small counter-

opening in the skin overlying the abscess through which the drainage tube is drawn.

The best cosmetic results are obtained by omitting this second incision, or by closing

it immediately, as Sheild advises, but there is danger of imperfect drainage without it.

The after-treatment is the same as that already described for the intra-mammary type

of abscess.

The Treatment of Mastitis by Means of Artificial Passive Hyperemia (Bier's

Treatment).—As a Prophylactic.—Wiebringhaus reports that the incidence of suppura-

tion among his cases has been reduced from 16 per cent, to 8.3 per cent, since Bier's

suction method has been employed as a prophylactic measure. In suppurative cases

the average period of convalescence was reduced from 38 to 28 days. Both Jager and

Schiller have had excellent results with the hyperemia method in the treatment of early

cases of non-suppurative mastitis. Schiller states that during a period of five years

not one of his early cases developed suppuration. The method is likewise warmly

advocated by Biehler as a routine prophylatic measure in incipient mastitis.
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But all writers have not enjoyed the same success; thus, Zangmeister believed that

Bier's treatment favored the development of suppuration in early mastitis cases. In

80 per cent, of his cases cures were obtained by antiphlogistic treatment; with Bier's

treatment he saw three times as many cases of suppuration follow.

As a Substitute for Wide Radial Incisions.—The technic originally advised by Bier,

which called for small mvdtiple punctures followed by the application of the suction cup,

has been practically abandoned. Some surgeons, however, including Bernheim, SchiUer

and Nohl, apply Bier's cups for the production of hyperemia, after the abscess has been

widely incised.

Bier described the technic as follows (Hyperamie als Heilmittel, Leipzig, 1907, 5th

edition, p. 413—ist edition (1903) not available): "It is applicable to all stages of

the disease for incipient inflammation as well as for fully developed abscesses and for

old fistulas and cicatricial indurations.

"The suction cup should be smaller than the breast to be treated. While the

rim of the cup may be round, it is better for it to follow the contour of the breast.

The patient presses the apparatus against the breast herself and holds it through-

out the treatment. As the air is pumped out of the cup through a syringe or a rubber

ball, one ca,n plainly see the breast being drawn into it. It assumes a bluish-red color

Fig. 106.—Various sizes and shapes of Bier's cups for the breast, with the syringe, to create a vacuum.

becomes filled with blood, the veins of the skin appear swollen, and the -patient finally

feels as if the breast were about to burst. The process should stop at this point. The

whole procedure should be unattended by pain.

"About 30-60 cc. of milk are discharged in recent cases at one sitting, while from

abscesses and fistulas blood and pus appear first followed by a bloody serous fluid.

"The milk should be thoroughly removed. If the cup does not do this thoroughly

the ordinary small suction cup (pump) should be used in addition. A longer cup with

a small diameter is best suited for the thorough withdrawal of the milk, the breast under-

going pressure against the side of the narrower vessel as it is drawn into it.

"Abscesses should always be incised under local anesthesia, the incision being 3^-i

cm. long. The small incision is important in order to avoid extensive scars and loss

of glandular tissue. The pus should be thoroughly withdrawn each time. It is some-

times well, in addition to the large suction cup, to use the ordinary dry cup in order to

effect complete removal of the pus. As soon as the obstruction to the free flow of pus

has been removed by this small and locally useful instrument, the large suction cup will

at once produce an abundant flow of pus. This must be tried out for each individual

case. At every treatment the operator should make sure that the previous puncture

has not been occluded or displaced. Crusts covering the opening should be removed
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and more deep-seated obstructions treated with suitable instruments, or drainage tubes

carefully introduced into the abscess cavity.

"The appearance of new abscesses should not lead to a premature abandonment of

the treatment for operative intervention. Complete cures have been obtained without

any disfigurement in cases where 10-12 abscesses have formed successively and been

treated by small incisions. At first the suction cup should be applied daily for three-

quarters of an hour, five minutes at a time with intervals of three minutes. Shorter

sittings can be used when the flow of pus is sparse and the pus serous. The breast should

be treated mth aseptic dressings between treatments.

"The suction treatment of mastitis fulfills all the requirements of an ideal method.

It withdraws the pus and the milk and by its very effectual hyperemic action it alleviates

the pain, softens the indurations and effects their resorption. Inasmuch as the breast

invariably retains its natural appearance, it differs materially from the usual surgical

treatment, so frequently followed by disfigurement and poor functional power. The
long duration of the surgical method of treatment results in cicatrization of the gland,

which not only unfavorably affects its function and spoils its appearance, but makes it

more susceptible to future carcinomatous degeneration.

"Furthermore^ it presents the advantage over the old method of treatment, with

cataplasms and small incisions, in that its hyperemic action is much more thorough,

reducing instead of increasing suppuration and providing for the complete withdrawal

of the pus. To it may also be apphed the dictum for our hyperemization method in

general: Ihe smallest possible amount of disfigurement with the smallest possible incision

and least painftd intervention.

"It is interesting to note that this method of treating mastitis has a forerunner in the

folk medicine of some parts of southern Russia, where the women apply a large pot, in

which there is some burning petroleum, over the affected breast and are fully convinced

of the beneficial effects of this enormous dry-cup."

Klapp, Bier's associate, advises incision of the abscesses; his description of the technic

is as follows:

"Every abscess should be opened at once. A small radial incision under local

anesthesia is the choice, although it may be enlarged if required. The wound is neither

drained nor treated with tamponage. The incisions must be made so as to allow of

free flow of the pus. This frequently necessitates one or more small incisions after

the extent of the cavity has been sounded. The treatment is specially designed to

remove completely all infectious material, and success will follow only if the incisions

are so made as to insure this. The incisions having been -properly made, the suction is

then applied, using either a large glass bell—large enough to take in the entire breast

—

or a smaller one covering only the abscess site. The latter, however, should extend

considerably beyond the inflamed part. The treatment is kept up intermittently for

20 minutes, five minutes of suction following a similar period of rest. Pressure should

be so regulated as to insure a good suction without, however, going so far as to be painful.

The subsequent dressing consists of a vaseline-coated cloth covered with absorbent cotton

and a proper bandage. Drainage tubes are sometimes necessary. The child should be

permitted to nurse regularly."

Bernheim advocates the use of a modified form of Bier's treatment. Wide explora-

tion is made of all of the abscess pockets which are then loosely packed, the breast

being allowed to hang free. The suction treatment is begun 24 hours after the operation.

In 15 cases in which this method was employed, the average durationx)f the infection was
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i93>'^ days; the average number of cuppings was 7}-^. Thirteen of the patients were

nursing mothers, four of whom were able to resume nursing at the affected breast.

In one case a secondary collection required incision. Suppuration was prevented in two

incipient cases. Bernheim claims, as the advantages of the treatment, "an almost

absolute freedom from pain during the whole course of the disease, better conservation

of glandular function for present and future function, minimum scar formation, short-

ening of the course of the disease and the prevention of abscess formation if the case

be seen early enough."

Equally good results are reported by Biehler, who obtained cures in a series of 14

superficial cases in from 8 to 10 days. In a series of 38 deep-seated infections, cures

were obtained in from 20 to 30 days; 14 cases required incision, and in two cases erysipelas

developed but subsided in one week under the influence of the suction treatment. In a

group of 32 neglected cases with multiple fistulas, incision was necessary and the hypere-

mia was continued for a period of four or five weeks before the wounds closed. The
immediate function of the breast was conserved in all but eight of these cases, although

four of them were able to nurse their children after subsequent pregnancies. Biehler

adheres to the original technic described by Bier. Graham found that suppuration

in the breast was likely to recur after treatment by the original method. He therefore

dispenses with small incisions, although the size of the latter varies according to the

exigencies of the individual case, and states that diffused abscesses with brawny

inflammation of the skin demand wide incisions.

Chronic suppurating sinuses of the breast, other than tuberculous, respond promptly

to Bier's method of treatment. Bernheim recommends that they be laid open and

packed and that the suction treatment be commenced 24 hours later. In Graham's

series of seven cases, complete healing was obtained by Bier's hyperemia alone.

The Vaccine Treatment of Mastitis.—Vaccine therapy promotes healing after

mammary abscesses have been incised and drained, and so shortens convalescence.

It is also useful in the prevention of recurrent mammary inflammation. Autogenous

vaccines are generally more useful than stock vaccines. The treatment is begun from 24

to 48 hours after operation, and the initial injection consists of a mixed stock preparation

of staphylococci. Cultures are taken at the time of operation so that by the time a

second injection is required the autogenous vaccine may have been prepared. The

dosage is varied, according to the severity of the infection. Constitutional reactions

are to be avoided. An initial dose of two hundred millions of the staphylococci is

recommended, repeating the treatment at four-day intervals, with an increase at each

dose equivalent to the amount of the first injection, until one thousand millions of the

dead bacteria are given.

Benians, who has made extensive use of the vaccines in the treatment of acute mas-

titis, reports good results in the treatment of incipient cases. He recommends that

cultures be made from fissures of the nipple and states that vaccines prepared from

cultures obtained in this manner have apparently prevented suppuration in some of his

cases. In the absence of fissures of the nipple he advises the injection of stock Staphy-

lococcus aureus vaccines ("when suckling is to cease"). He also employs stock vaccines

in the post-operative treatment of suppurative cases. In one series of 15 cases, injections

of four to eight hundred millions of the bacteria were given immediately after operation

and repeated in one week, which usually sufficed. He found that free incision and drain-

age of the abscesses are necessary, for, "when pus is pocketed, the condition is only

aggravated by the administration of vaccines." In cases that did not respond well to
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the treatment it was found that secondary infection had occurred. Nine of the 15 cases

in this series were cured in an average of 12 days, one became secondarily infected

with streptococci and healing was delayed 10 weeks, while the remaining five cases

occurred in patients "who ceased to come after the first injection"—apparently not

very sick individuals.

Thirteen patients with chronic suppurating sinuses were treated with stock vaccines

where staphylococci were found, and autogenous vaccines were made in the streptococcic

cases. Suppuration had been going on on an average of 14 weeks, and cures were

obtained on an average of five weeks. Cure was delayed six months in a streptococcic

case not included in this series, and in another similar case it was necessary to amputate

the breast.

IV. Mastitis in Adults Occurring at Times Other titan the Lactation Period.—

I. Tjrphoid Mastitis.—Slight swelling of the breasts sometimes makes its appearance

during the febrile stage of typhoid fever, as part of the general glandular involvement

characteristic of the disease. It is not true mastitis nor is it of any particular interest to

the surgeon.

Metastatic colonization of typhoid bacilli may occur in the breast, however, and

lead to suppuration that may become of surgical importance. This is, however, an

extremely rare complication of typhoid fever of which Berg saw only four cases among
1626 enteric fever patients—a percentage incidence of 0.02. Even this must be con-

sidered a very high estimate as only 32 cases are recorded in the literature. Eighteen

of these were collected by McCrea, in 1902. In 1913 Coste added five additional cases

to the list. We now add six additional published ones that had apparently been over-

looked, thus making a total of 32 cases in the literature. References to the writings

and the number of cases reported are given in the following table:

Table II.

—

Mastitis as a Complication of Typhold Fever: Cases Reported in the Literature to

May I, 1915

Letjdet: Clin. med. de I'Hotel-Dieu de Rouen, 1873 4 cases.

Vallin: Bull, de la Soc. Clin, de Par., 1877, i, 148 i case.

Delgrange: Jour. des. Sc. med. de Lille, 1880 i case.

Berg: Deut. Archiv f. klin. Med., 1895, 54, i5i S cases.

West: Phila. Polyclinic, 1898, 7, 20 i case.

Destree: Jour, de med. chir. et pharmacol., Brux, 1891, 449 2 cases.

Lichtheim: Reported by Tavel, in "tJber die Etiologie der Strumitis,"

Basle, 1892 I case.

Fornaca: Riform. Med., 1900, July 27 i case.

Capellari: Corr. Sant. Milano, 1900, 11, 88 i case.

Curschmann: Encyclopsedia of Practical Med , Translation 1901, Phila., Pa.,

p. 197 2 cases.

McCrea: Johns Hopkins Hosp. Bull., 1902, 13, 21 3 cases.

McConkey: Brit. Med. Jour., 1902, 2, 789 i case.

Hanriot : These de Nancy, 1904 2 cases.

Thayer: Johns Hopkins Hosp. BuU., 1906, 17, 60 i case.

GniRAUD: Montpel. med., 1907, 24, 114 i case.

Soulier: These de Montpelher, 1907 i case.

(This case apparently reported previously by Roger—Montpel. med.,

1907, 25, 35—as a personal observation.)

Roger et Margarot: Montpel. med., 1909, 29, 234 i case.

Roger et Sappey: Montpel. med., 1910, 30, 235 i case.

Garnier et Roger: Montpel., m6d., 1913, 37, 82 i case.

Davis, Patterson and Hewlitt: Amer. Jour. Med. Sc, cii, 778 i case,

32 casee.
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Sex.—Four cases of t5^hoid mastitis have been observed in men: two by Curschmann

and two by Destree. Curschmann's patients were comparatively young men and the

inflammation was of very minor degree. Destree's patients on the contrary suffered

with abscesses of the breast, in both instances due to staphylococcic infection.

Age.—-The average age of 22 cases of this series was 23.1 years. The youngest

patient was a girl aged 15 years, under the care of Capellari; the oldest, a woman of

40 years, reported by Fornaca. Eleven of the patients were 25 years of age or younger,

while only four were over 35 years of age.

Predisposing Causes.—Careful analysis of the reported cases fails to show an im-

portant predisposing cause for typhoid mastitis. Certainly the statement of Gamier
and Roger, to the effect that "the disease occurs especially in multipara who have

strained (overworked) the breasts," is without statistical foundation. Four of the

reported cases occurred in men and the remaining ones are equally divided between

nuUiparous and multiparous women. Only two of the patients were lactating women
(McCrea's case and Guiraud's case), and only one woman in the series was pregnant

(Roger and Margaret's case). Traumatic injury is not mentioned as a possible cause,

although in the cases reported by West and Thayer the compUcation followed the sub-

mammary injection of medicinal solutions and it is reasonable to attribute the infection

to the treatment. Otherwise the only predisposing causes of any -moment are age and

sex, the majority of cases having occurred in young women.

Pathogenesis.—The clinical types of typhoid mastitis are two in number, viz.

the suppurative and the non-suppurative. The latter is usually caused by the Bacillus

typhosus; the former may be the result of a mixed infection (Thayer's case), although

either the staphylococcus or the typhoid bacillus has been found alone in the majority

of instances (Table III).

It is a well-known fact that the bacteria are contained in the various excretions and

secretions of the body in typhoid fever, and this is generally believed to hold true for the

milk, although Basch and Wileminsky maintain that typhoid bacUli are only excreted

with the milk from diseased breasts. The basis of this opinion is their failure to find ty-

phoid bacilU in the milk of experimental animals whose blood was surcharged with them.

The presence or absence of Bacillus typhosus in the milk of typhoid mastitis patients

is of little practical moment, however, since only two of the reported cases occurred

during the lactation period. It is of interest to recall in this connection that the child

of one of McCrea's patients developed the premonitory symptoms of typhoid fever, but

these were later found to be of gastro-intestinal origin.

We have included in the list of suppurative cases only those in which abscesses

that necessitated incision and drainage developed. The series includes 13 suppurative

and 19 non-suppurative cases.

Cultures were taken from the pus in eight of the 13 suppurative cases, and in one

non-suppurative case the fluid obtained by aspiration was cultured and Bacillus typhosus

found (Fornaca's case).

Table III.

—

List of the Cultivated Microorganisms:

Staphylococcus one case female McCrea
Staphylococcus two cases males Destree

Staphylococcus and Bacillus typhosus one case female Thayer
Bacillus tjrphosus one case female Fornaca

BacUlus typhosus one case female Davis

Bacillus typhosus one case female McConkey
Bacillus typhosus one case female Hanrioi

Bacillus paratyphosus one case ,
female Soulier (Roger)
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Symptoms.—Mastitis may occur at any time during the febrile state of typhoid

fever, or during the stage of convalescence after the temperature has remained normal

for days or even weeks. In a remarkable case reported by McConkey, an abscess

developed in the breast of an unmarried woman aged 38, six months after recovery from

an attack of typhoid fever. The diagnosis cannot be questioned, in this instance, as

the typhoid bacillus was found in pure culture in the pus and a positive Widal reaction

was obtained for the diluted sero-purulent fluid contained in the abscess. Further to

confirm the diagnosis, a 48-hour broth culture of the organism was injected into guinea-

pigs with fatal results, and the same organisms were recovered from the spleens of the

animals.

In contrast with the rare appearance of the mastitis as in the foregoing, the case re-

ported by Roger and Margarot may be cited, in which the inflammation appeared on

the sixth day of the fever. This patient, a woman aged 25, was in the third month of

pregnancy when the disease began, and it seems probable that the functional activity

of the glandular epithelium predisposed it to infection.

In the majority of instances the mammary compHcation appears in the third or

fourth week of the fever, in other words, during the stage of the decline of the disease.

The average time of onset in the present series (excluding McConkey's case) was 25

days.

It is of interest to note that those cases of non-suppurative mastitis which occur

during the primary course of typhoid fever may recur with each relapse of the disease

(McCrea's second case), although we know of no instance where mastitis complicated

relapse alone.

In some instances the acute symptoms subside but an induration remains that later

undergoes softening with abscess formation. This happened in one of the cases reported

by Hanriot. The time interval that elapsed between the subsidence of the acute in-

flammation and the development of the abscess was five weeks (the seventy-seventh day

of the typhoid fever) . The Bacillus typhosus was cultivated from the pus of this abscess.

The duration of the disease varies in difierent cases, but non-suppurative typhoid

mastitis usually resolves completely within a week or 10 days from its time of onset.

Suppurative cases are of course slower to resolve, but there is not the tendency to

widespread involvement of the breast, so characteristic of certain types of lactation

mastitis, so that notwithstanding the debilitated condition of the patient, recovery

from this complication may be expected within from 10 days to three weeks.

When the disease attacks both breasts its course is prolonged because the involvement

is rarely simultaneous.

In the 10 bilateral cases in this series, simultaneous involvement of the- breasts was

noted in only one instance (one of Leudet's cases). This was a non-suppurative case in

which the inflammation appeared in the breasts on the twenty-second day of the fever.

Caroline West's case is sometimes cited as an instance of bilateral suppurative mastitis

occurring simultaneously, but this is a misquotation, for while the actual pus formation

seemed to appear in both breasts about the same time, she distinctly states that the

left breast was the first to become inflamed. The interval between the onset of the

disease on the two sides in bilateral mastitis varies from one day (Davis's case) to

17 days (Fornaca's case); the average being about four days. The inflammation in

one breast may go on to suppuration, and that in the other subside.

Typhoid mastitis begins with pain followed shortly by a swelling or induration of

the affected breast. The pain may be very severe, but is more often moderate and of a
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"sticking" character. The swelling or induration varies from the size of an almond to

that of an orange. In 22 cases in which mention is made of the side involved, the right

breast was affected four times, the left eight times, and both ten times. Typhoid

mastitis may involve any part of the breast, but the outer half of the organ is the seat

of predilection. The upper outer quadrant is as often diseased as is the lower outer

quadrant. In two instances (Lichtheim's and Delgrange's cases) the inflammation

was confined to the center of the breast. In Delgrange's patient, the areolar tissues

became swollen to such an extent that the nipples were entirely hidden from view.

The skin overlying the inflamed area becomes reddened, especially in the suppurative

cases, and the breast is exquisitely tender at this point. The axillary lymph nodes were

inflamed in only one instance.

With the onset of the mastitis, the fever usually assumes the septic type, but it is

possible that the temperature curve will not be influenced, or, if the mastitis appear

during the afebrile stage of convalescence, it may progress to pus formation without any

temperature reaction.

Uterine hemorrhages occurred in two of Leudet's cases and nasal hemorrhage in a

third, but these complications have not been observed by others.

Mastitis in typhoid fever does not materially alter the leucocyte count of the blood

even in suppurative cases, as the following records of four cases show:

Table IV

McCrae.—Case i per c.mm. 8,000

McCrae.—Case 2. Day of admission per c.mm. 3,300

13th day, ist day of mastitis per c.mm. 8,000

i4tli day per c.mm. 10,000

iSth day induration disappeared per c.mm. 5,000

5 2d day begin, of 3d attack per c.mm. 10,000

McCnAE.^Case 3 per c.mm. 10,000

Davis.—Case 4. Mastitis began 39th day of the fever. Leucocyte count on the 49th

day per cmm. 13,200

Prognosis.—Mastitis is not a serious complication of typhoid fever; it neither pro-

longs nor influences the course of the disease to any appreciable extent. One of the

cases (Leudet's) terminated fatally on the twenty-ninth day of the fever, but the mastitis

which had almost completely subsided at the time of death, contributed but little, if

any, to the fatal issue. Mastitis occurring late in the disease may prolong convales-

cence. The great majority of cases terminate in complete resolution; in one instance

the breast subsequently calcified. This patient was a girl, aged 16 years, who was

admitted to the Johns Hopkins Hospital in Thayer's service. Profuse hemorrhage

from the bowels occurred on the nineteenth day of the disease, for which calcium lactate

was prescribed. An infusion of 500 cc. of a i per cent, solution of calcium chloride was

given under the left breast. On the thirty-fifth day of the disease a large abscess

developed in the left breast, from the pus of which Staphylococcus aureus and the

typhoid bacillus were recovered in culture. Eleven days after incision of the abscess

had been made, "a sclerotic rim extending back at least 4 cm. from the opening of the

wound was noticed around the edges of the breast. Numerous white spots and streaks,

stony to the touch, were seen in the pale granulation tissue. A probe introduced into

the wound touched calcified tissue." This case was not tuberculous as was proved by

microscopic examination. The calcified material was found to consist of phosphate of

lime.
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Treatment.—The treatment of non-suppurative typhoid mastitis consists of the

appUcation of cold compresses and a firm mammary binder. When abscesses form

they must be opened and drained.

2. Acute Pyogenic Mastitis in the Advilt Male Breast.—Acute inflammation of the

male breast is an exceedingly rare condition and is attributable, in the majority of

instances, to traumatic injury, though it may arise as a complication of one of the in-

fectious diseases. The inflammation, in either instance, seldom proceeds to abscess

formation. The two cases outlined below are interesting, not only because pyogenic

abscesses are rare in the male breast, but also because in one of them the disease arose

without any apparent cause, and in the other the colon bacillus was obtained in pure

culture from the abscess. The latter case is that of J. H. S. aet. 25, who had been under

the care of one of the authors (H.) for the treatment of prostatitis and epididymitis of

gonorrheal origin. These conditions had practically disappeared when the trouble in

the breast began, with a slight drawing sensation in the region of the left nipple. The

ne.xt day he felt a lump "under the left nipple" and noticed that the breast was reddened

Fig. 107.—Suppurative mastitis of the male breast.

and tender. The lump gradually increased in size and four days from the time of its

first appearance, the patient noticed stiffness of the left side of his neck. He then pre-

sented himself for treatment. He had not had any chills or other general symptoms,

and his temperature was found to be normal. Examination showed a reddened

swelling to the upper outer side of the left areola where a painful nodule could

be palpated though fluctuation could not be demonstrated and the axillary lymph

nodes were not involved. Examination of the neck showed nothing abnormal.

A diagnosis of mastitis was made and the breast treated with salves and compression.

In the course of four days, fluctuation could be determined, an abscess was opened,

and about one ounce of pus removed. The pus contained the colon bacillus in pure

culture. The patient recovered promptly and remained well for a period of three

months when a large carbuncle appeared on the back of the neck. This was excised.

An autogenous vaccine was made from a culture of Staphylococcus aureus obtained from

the pus and was administered. The patient quickly recovered and has since remained

perfectly well.
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GriflBith describes the following somewhat similar case:

_' The patient, aged 33 years, complained of a painful swelling in the left breast which had ap-

peared about four days before coming for treatment. The breast was found to be swollen, resembling

the gland of a well-developed female of 16 or 17 years. It was hard, tender, hot and its surface

glazed and had an inflammatory blush. The nipple, occupying the center of the swelling, was some-

what retracted and imbedded in the inflammatory mass, a whitish liquid oozing from its surface.

The axillary glands were enlarged and tender, the entire left arm and forearm were painful, tender

and somewhat swollen.

Treatment with fomentations, leeches, etc., gave no relief. Incision was made, although there

was no distinct fluctuation, the next day, and yielded a quantity of sero-purulent material. Bleed-

ing was encouraged by fomentations and by the application of poultices. Relief was speedily ob-

tained and the breast soon resumed its normal condition. The patient showed a tendency to develop

boils in other parts of the body."

The reader will find similar cases reported in the theses of Moizard and Robelin.

The following case is an example of subacute mammary abscess of undetermined

origin, in the male:

Solomon R., aet. 47, was admitted to the German Hospital of Philadelphia in July, 1911, with a pain-

ful swelling in the right breast. This trouble began four weeks previously with a pricking pain in the

region of the right nipple. The patient was at a loss to explain his condition and stated that he had not

been injured nor had he suffered with an infectious disease.

Soon after the onset of the pain, a swelling appeared in the breast. This slowly increased in size, was

painful to the touch, and later became the seat of pain of moderate severity. Examination showed a

small, hard, tender and nodular swelling behind the right nipple. The nipple itself was normal and no

discharge could be obtained from it on pressure. The nodule was excised intact and on gross examina-

tion presented the appearance of a non-encapsuled mass of fibrous tissue. Section of the "tumor"

revealed an abscess surrounded by dense fibrous tissue arranged in distinct lamina. The abscess con-

tained a small quantity of thick purulent material. The microscopic diagnosis (pathological specimen

6595) was "acute and chronic suppurative mastitis."

3. Chronic Mastitis in the Adult Male Breast.'—Chronic Hypertrophic Mastitis,

Chronic Induration, Chronic Indurative Mastitis, Chronic Interstitial Mastitis, Chronic

Diffuse Interstitial Mastitis, and Chronic Sclerosing Mastitis are terms given to chronic

enlargements of the adult male breast, resulting from increase fibrous connective tissue

supposed to be of inflammatory origin.

The condition is a distinct pathological entity, although difficult at times to distinguish

clinically from certain forms of the benign mammary tumor and from chronic pyogenic

mastitis. This condition, well-advanced examples of which are rarely met with, is

characterized by an overgrowth of fibrous connective tissue, followed by induration and

enlargement of the breast, so that the descriptive term, chronic hypertrophic mastitis

seems to be the most appropriate. The newly formed connective tissue does not seem

to share, with similar tissue occurring elsewhere, the tendency to atrophy and con-

traction. It is, strictly speaking, therefore, an example of fibromatoid formation, but

differs from true tumors in structure as well as in its clinical course.

Incidence.—The first clinical description of the disease was written by Sedillot, in

1834, who had operated upon a patient in the belief that the condition was carcinomatous.

Velpeau (1858) mentions the existence of chronic mastitis, in man, which he terms,

"chronic induration." The condition was first studied histologically by Hassler in 1894.

Niclot and Massoulard have written the best account of it, basing their deductions upon

an analysis of twenty collected cases. They, in common with others, express the belief

1 See also Wounds and Injuries, Tuberculosis, Sjrphilis, Actinomycosis and Sporotrichosis.
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that the disease is more frequent than is commonly supposed, though it rarely attains

clinical importance.

Etiology.—Much uncertainty exists as to the nature of chronic hypertrophic mastitis

of the male breast. Many look upon the condition as infectious, but attempts on the

part of Niclot and Massoulard and of Vaccari to prove this by bacteriological methods,

failed. The disease is said to follow acute mastitis in one-third of all cases, and this,

together with the fact that it sometimes follows parotitis or other infectious processes,

argues against the aseptic theory of its origin. Undoubtedly, the majority of

cases arise in the absence of a primary inflammatory focus, while in a considerable

proportion of cases no etiological factor can be found. Traumatic injury is the most

evident cause in a large percentage of cases, and so close is this relationship, in many
instances, that the conclusion would seem to be inevitable that the trauma actually

produced the disease. But traumatic influences can be denied on the grounds that in

no other part of the body is injury followed by the production of a progressively in-

creasing mass of scar tissue similar to that found in chronic hypertrophic mastitis.

Nicaise answers this argument with the suggestion that the trauma may lower the re-

sistance of the mammary tissues so that the microorganisms normally present in the

milk ducts are enabled to induce a more or less continuous inflammatory reaction.

Niclot and Massoulard maintain that an abnormal evolutionary process, similar to

that exercised on the breasts of young girls during puberty is excited by the trauma.

It is inconceivable that trauma alone would set up an inflammatory process cori-

tinuing over a long period of time, yet, the fact remains that trauma is the primary

etiological factor in the majority of cases of chronic hypertrophic mastitis in the male.

According to Huguet and Peraire, indurative enlargement is the usual result of traumatic

mastitis in men. A contusion of the male breast commonly causes acute mastitis,

which usually subsides.completely. It may, however, be the starting point of an abscess,

or of a maHgnant tumor, usually a sarcoma, or, finally, after a longer or shorter period

of time, indurative enlargement may appear.

Military life seems eminently to favor the development of the latter condition.

Thus, 13 of the i8 patients in the series collected by Niclot and Massoulard were soldiers,

six belonging to the infantry, four to the cavalry and three to the marine branch of the

service. Seven of these patients gave a history of some trauma incident to the service.

The pressure of the straps of knapsacks apparently produced the disease in the case

of the two infantrymen, a factor to which Barrey (Robelin) first drew attention. Ac-

cording to Niclot and Massoulard, the same holds true for the cavalrymen, whose rifle

straps pass in front of the right breast. This was the side affected in all of the four cases

included in their report. In a case reported by Diims, the patient was struck on the

right breast by a bayonet; another patient, whose case is reported by Duguet, was

struck on the breast by his horse's head.

The histories of Vaccari's four cases illustrate the uncertainty that attaches to any

given etiological factor; two of these patients gave a clear history of severe trauma,

another had had an attack of acute mastitis 12 years previously which left a nodule

which remained quiescent for a long period of time, and then became painful and in-

creased in size; in the fourth case no apparent cause for the disease could be found.

Leveque believes that the majority of the cases of chronic mastitis in adult men are

infectious. His opinion is based on his experience with seven cases, all of which occurred

in soldiers. The fact that influenza and bronchitis preceded the development of the
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mammary enlargement in several of these patients would not seem to warrant the

conclusion of their infectious origin.

Clinical Course and Symptoms.—Chronic hypertrophic mastitis is a disease of adult

life; the average age in the cases reported by Niclot and Massoulard was 26 years, the

extremes, 18 and 50 years. In 31 cases that we have collected from the literature, the

right breast was affected 17 times, the left breast 10 times and in the remaining four cases

the disease was bilateral.

While in a few of the reported cases congenital anomalies of the sexual organs were

noted, there is no reason for believing that men so afHicted are more susceptible to

chronic hypertrophic mastitis than are normal men.

The principal symptoms of the disease are pain and tumor. Pain is not a constant

symptom but one that usually accompanies the disease at some stage of its development.

In traumatic cases the patient experiences pain of varying degrees of intensity im-

mediately after the receipt of the injury but this disappears only to recur later with the

appearance of the lump in the breast, which may not be appreciable for many months

after the injury.

Spontaneous pain is less severe, as a rule, than that caused by pressure, but in

exceptional instances the pain may be constant and so severe that the patient will

demand operation on account of it. In other instances the pain disappears, entirely,

after a time, while the swelling remains stationary or continues to increase. Sometimes

the pain is slight but continuous throughout the course of the disease. The breast is

invariably tender to the touch. The pain sometimes follows the appearance of the lump,

as was the case with Dums' patient. In this instance the tumor was palpable several

weeks after the receipt of an injury. It was three months before the first painful sensa-

tions were felt and they gradually increased in severity for two and one-half months,

when it became necessary to remove the breast to give the patient rehef. The breast

in the meantime had continued to enlarge.

A breast that is the seat of a chronic hypertrophic mastitis appears uniformly enlarged

and resembles the breast of a young girl about the age of puberty. This is due to the

fact that the mass generally occupies the central part of the organ and is associated with

a deposition of fat. The mammary skin is normal and shows the normal venation.

The nipple is more prominent and the areola is likely to be more pigmented than normally,

thereby increasing the resemblance to the young adult female breast. There is no

deformity of these structures and there is no discharge from the nipple in uncomplicated

cases. It is, therefore, very difficult to differentiate the condition from gynecomastia

iq.v.) with which it may be confused, and of which it is no doubt an occasional

cause.

On examination the entire breast may be found to be affected, a condition to which

the term diffuse interstitial mastitis is sometimes given. More often, however, one or

more hard nodules are found surrounded by normal glandular tissue and fat. These

nodules are usually situated directly beneath the nipple and areola in the midst of the

large duct terminals.

In other cases nothing is demonstrable on palpation except an increased density

of one segment of the breast. Where no definite nodules are present, palpation gives

the impression of one or more small foreign bodies imbedded in an otherwise normal

breast. The nodules vary in size from that of a pecan nut to that of an orange. They

are definitely outlined, smooth, hard and freely movable. They are not encapsulated

but infiltrate the adipose tissue which surrounds them. Painful enlargement of the
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axillar}^ lymph nodes which was associated with three of Niclot and Massoulard's 20

cases disappeared after excision of the diseased breast.

Diagnosis.—Chronic h^'pertrophic mastitis should be differentiated from gyneco-

mastia, tuberculosis, and other specific inflammations, and from certain types of

neoplasms. The breast in true gynecomastia is structurally identical with the normal

breast of the young adult female and entirely lacks the indurated nodules characteristic

of this disease.

The chronic sclerosing types of mammary tuberculosis and other specific inflamma-

tions of the breast cannot always be distinguished from chronic mastitis, indeed, not a

few of the reported cases of indurative mastitis appear to have been either tuberculosis

or syphilis. Malignant tumors may be differentiated by their more rapid growth and

by their resistance to the therapeutic measures that usually bring about improvement

in mastitis. Benign tumors of the male breast are usually well encapsulated and grow

progressively despite treatment.

Prognosis.—Chronic hypertrophic mastitis usually resolves with proper treatment,

although operation may become necessary for the relief of pain.

The results of operation are invariably satisfactory. There seems to be little or no

danger of malignant transformation in cases treated palliatively.

Treatment.—Palliative treatment should be given a thorough trial in all cases before

resorting to operation. It consists in the application of an ointment containing iodine,

mercury or ichthyol and a firm binder and the internal administration of the iodides of

sodium or potassium and mercury.

Leveque recommends the injection of fibrolysine, but does not mention the results

obtained with its use. When operation becomes necessary on account of pain or for

cosmetic reasons, the method of plastic resection is most satisfactory.

4. Chronic Interstitial Mastitis.—Under this term we refer to two distinct clinical

types of fibrosis : first, that in which a destroyed portion of the mammary parenchyma

has been replaced by scar tissue; and second, that form of sclerosis described by Billroth,

in which the entire breast is slowly transformed into a small, hard, shrivelled knotty

mass of scar tissue. This latter type of the disease is extremely rare and is indistin-

guishable clinically from atrophic sclerosing carcinoma. We have had no opportunity

to study the disease microscopically as all of the suspected cases that have come under

our observation eventually turned out to be atrophic scirrhus cancer. It will be re-

membered that spontaneous cure of carcinoma in aged women sometimes results from

excessive fibrosis, and it is possible that the disease to which Billroth refers is not, after

all, uncomplicated sclerosis but in reality carcinoma undergoing fibrotic cure. Should

the carcinoma be the underlying factor, the excessive formation of scar tissue may be

looked upon as nature's attempt to overcome the malignant disease. It is, therefore,

unwise, as will be stated elsewhere, to interfere with this natural process, especially

in the case of very aged women. This equally applies to atrophic or sclerosing fibrosis of

the breast in the absence of pain or other symptoms that might otherwise seem to

indicate operation. So little mention has been made, in recent times, of the condition

to which Bihroth refers, that we are inclined to believe that the disease, in the majority

of instances, certainly, is a malignant one associated with an excessive production of

fibrous tissue. True examples of the disease have been known to follow widespread

infections of the breast—panmastitis—in which practically the entire gland is replaced

by a mass of scar tissue that continues to contract until the breast is finally replaced

by a dense irregular mass indistinguishable from atrophic scirrhus cancer. Amputation
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of the breast is now practised in the acute stages of pyogenic panmastitis so that such

terminal results are rarely met with.

Localized areas of fibrosis in the breast are identical in physical characteristics what-

ever cause underlies their development, and examination of the cut surface or even

microscopic study may fail to show the etiological factor. If we exclude cases caused

by the tubercle bacillus or other specific infection, the majority of the remaining cases

will be found to comprise scars marking the seat of previous attacks of acute pyogenic

mastitis. Many of the patients will recall having had acute mammary abscess during

a previous lactation, a few will give a history of acute mastitis complicating an infectious

disease, while others will recall a severe trauma of the breast that was followed im-

mediately by a localized swelling and perhaps by discoloration of the overlying skin.

The fibrosis in the latter cases is indicative of an organized hematoma. A few patients

will state that the hard spot followed the removal of a mammary tumor; in this case the

organization of the tumor bed has formed a fibroid nodule. A rare cause of chronic

mastitis is inflammation with obliteration of a galactocele or simple cyst.

In speaking of chronic mammary abscesses we call attention to the recurrent or

residual type which arises at the site of an acute abscess many years after apparent cure.

This serves to illustrate the possible latency of pyogenic infection and it is conceivable

that the microorganisms might continue to live within the tissues without producing

abscesses, yet at the same time exerting enough irritation to excite connective tissue

formation.

Diagnosis.—Countless numbers of women who are operated upon for acute mammary
abscess and recover, remain perfectly well. Others notice nothing abnormal until

about the time of the menopause when without apparent cause the breast or breasts

become painful and tender. Examination may reveal one or more scars on the surface

of the breast and an irregular area of tender induration underlying them. Excepting

the tenderness, exactly the same condition will be found in women whose breasts have

given them no trouble since a previous attack of acute mastitis. The surgeon will now
seek to find if there be any demonstrable organic lesion present other than the fibrosis.

An inexperienced man will have little difficulty in assuring himself that the breasts of

any middle aged woman who complains of pain and tenderness are diseased, and recalling

the advice of various authorities on the subject that these patients are in great danger of

developing carcinoma, his course of action will very likely be radical. The advice of

the one whose experience has taught him that the same physical characteristics are to

be found in the breasts of women who have never had a symptom will be correspondingly

conservative. In no other condition is the difficulty of formulating rules of practice

greater, even for the most experienced surgeon. But there must be some practical

method of separating the cases that should be operated upon from those that should be

treated conservatively. Our course, in dealing with these cases is essentially the same

as that recommended for abnormal involution (q.v.). In the first place, a detailed

history of the case is taken so that an idea may be gained of the approximate amount

of breast tissue that was destroyed at the time of the acute inflammation. An esti-

mate is made of the probable nervous factor entering into the production of the symp-

toms, and it is surprising how often the onset of symptoms coincides with the time

of the patient's discovery that an acquaintance or relative has a tumor of the breast

•—probably a cancer.

Examination of both breasts must be thorough and the physician must assure himself

of the presence or absence of a definite nodule or tumor in the breast. Definite more
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or less circumscribed tumors are seldom—-we would like to say never—found in un-

complicated cases of chronic interstitial mastitis or abnormal involution. Dimpling

of the skin may result from the contraction of an incisional scar or arise as a result of

organization of an abscess or hematoma that involves the deep layer of the skin. Local-

ized dimpling, as frequently occurs after the healing of a chronic sinus of the breast.

Broad attachment of the tumor to the suspensory ligaments of Cooper with the wide-

spread dimpling of the skin so often seen in carcinoma of the breast is never associated

with simple chronic mastitis. Retraction or displacement of the nipple commonly
results from the contraction of an incisional scar following a sub-areolar abscess.

Palpation of the breast should always be made with the hand placed flat on the chest

or with the flat of the fingers; the breasts of an adult woman who has borne children

contain indurated areas that closely mimic tumors when "picked up" between the

thumb and fingers, and especially in obese women the differentiation between these areas

and neoformations may be most difficult. In cases of chronic mastitis a sense of in-

creased density is imparted to the palpating hand, placed flat on the breast, but definite

nodules can rarely be felt. The presence of the latter almost invariably denotes either

carcinoma, a benign tumor, a small cyst or a chronic abscess. Enlargement of the axillary

lymph nodes is rarely associated with chronic mastitis, although they frequently become

enlarged and tender in cases of abnormal involution. In the absence of a history of

injury or previous abscess formation, the diagnosis of the cause of chronic mastitis

becomes exceedingly difficult and often impossible. Tuberculosis and syphilis must

be ruled out by the various laboratory tests. If syphilis be suspected the adminis-

tration of the iodide of mercury is indicated. If the Wassermann test of the

blood shows a strong positive reaction, it is justifiable to administer neosalvarsan

before resorting to any operative treatment even if there are good reasons for believing

that the condition in the breast is due to some cause other than syphilis.

If the diagnosis cannot be made in spite of all examinations and tests and the patient

is not suffering acutely, it is advisable to suggest palliative treatment for a time and keep

her under close observation.

Treatment.—Patients with chronic mastitis come to the surgeon either because they

fancy that a tumor is growing in the breast or because of pain and tenderness in a scar

that had existed for some time without causing any trouble. If the physician find a

nodule in the breast he should advise immediate operation. Nodule formation in the

breast of middle-aged women is a matter of serious importance and the fact that the

classical symptoms of carcinoma cannot be demonstrated is no justification for delay.

If the individual be obese and the surgeon cannot assure himself that the breast is free

of nodules it is a safer plan to advise operation. Whether the carcinoma, if present,

has developed from the area of chronic mastitis, is not the question; the practical point

of the matter is that the great majority of lumps or nodules in the breasts of middle-

aged women are cancers and the earlier the cases are operated upon the better is the

prognosis.

The method of operation in chronic mastitis cases is exactly the same as that given

for abnormal involution (q.v.), and need not be repeated here. Palliative treatment is

indicated in cases in which definite nodules cannot be felt. The breast should be

examined at frequent intervals for changes in the size, density and configuration of the

indurated area.

Patients with chronic mastitis associated with marked sensitiveness of the breast,

are benefited by mild counter-irritation in the form of tincture of iodine. Small
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blisters are sometimes useful in severe cases. The breasts should be supported by a

suitable binder so adjusted that firm, even pressure is exerted, or wide strips of adhesive

plaster may be applied for the same purpose, the breast itself being protected by a square

of lint or gauze. Ointments containing mercury and belladonna or ichthyol give a

measure of relief in some cases. It is important to look after the general health of the

patients. The majority are anemic and neurasthenic, so that the administration of iron

and arsenic or other tonic remedies is usually necessary. In many cases the subjective

symptoms referable to the breast disappear when the general health improves and the

climacteric becomes fully established. The routine internal use of mercury and the

odides is recommended by some and can do no harm.

5. Chronic Pyogenic Abscesses of the Breast.—Chronic abscesses of the breast are

usually tuberculous and are usually due to a mixed infection by the tubercle bacillus

and staphylococcus. Simple, non-tuberculous chronic abscess is one of the rarest forms

of mammary infection and is seldom met with. Its cause is very obscure. The onset is

slow and insidious and it may clinically resemble carcinoma or other tumor, and be so

diagnosed in many instances. Chronic abscesses not infrequently rupture extern-

ally with the production of a chronic sinus or sinuses, but may become organized, after

a time, into a mass of fibrous tissue. A small collection of pus may lie above a large

mass of scar tissue and not be recognized before operation. In many cases small

abscess cavities are entirely surrounded by thickened and dense walls of connective

tissue so that the presence of the pus cannot be clinically demonstrated. Such cases

closely simulate scirrhus carcinoma. In still another group of cases, the pus is situated

in the deep portions of the breast and is covered by a thick wall of scar tissue that makes

the pre-operative diagnosis extremely diificult. Chronic abscesses in the breasts of

young nuUiparous women are almost without exception of tuberculous origin, the only

other causes of the condition being syphilis, actinomycosis and in the rarest instances

pyogenic infection or sporotrichosis. The majority of chronic abscesses other than those

due to tuberculosis occur in older women, although the latter are not immune to tuber-

culous infection of the breasts. So the fact that the patient with a chronic abscess of

the breast is 40 or more years of age, is no proof of the non-tuberculous nature of the

infection.

The majority of cases of uncomplicated pyogenic abscesses are divisible into four

groups, viz., (a) cases of lactation mastitis that are subacute or chronic from the be-

ginning; (&) cases in which the onset is preceded by a blow, followed sooner or later by

a lump that eventually undergoes softening with abscess formation; (c) recurrent or

residual abscesses which occur in the breasts of women who have had an acute lactation

abscess, often many years removed; and finally, {d) chronic abscesses of the breast

due to necrosis of an underlying rib. Other and rarer causes of chronic mammary
abscesses are infection of simple cysts, carcinomatous and other tumors and galactoceles,

and finally the invasion of the breast by the pus of a pointing empyema.

Subacute lactation mastitis often runs a slow insidious course with the formation

of a mass of sclerotic tissue that surrounds an abscess cavity. These patients ap-

parently improve after a time but a palpable mass remains or gradually contracts and

disappears. Or the mass slowly increases in size to soften and spontaneously open,

leaving behind a chronic sinus. In other instances the mass remains quiescent for

months or even for years, and then, without apparent cause, or as is more often the

case, during the course of a subsequent lactation, a large abscess develops. Residual

abscesses, that result from recrudescence of the infection, in cases of acute mammary
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abscesses that had been opened and drained, are likely to point at the site of the incisional

scar. In both of the foregoing groups of cases the pus is attributable to the activities

of bacteria that had remained dormant within the breast tissues for long periods of time.

More uncertainty of diagnosis attaches to cases of chronic abscess in the breasts

of women of middle age. These patients present themselves with hard lumps in the

breast which they often attribute to blows received some time previously. The lump

is usually irregular, an infiltrating mass of great density often underlying a retracted

nipple. There may be a demonstrable point of softening in the center of the mass, but

as a ryle the physical characteristics of abscess are entirely absent. The axillary

lymph nodes are rarely enlarged and pitting of the skin does not occur except in the

rarest instances. In dealing with cases of this kind the surgeon is often chagrined to

find that he has performed an unnecessary radical excision of the breast for a chronic

abscess with much thickened walls. The only absolute method of pre-operative diag-

nosis in these cases is by means of a preliminary incision into the mass or by the use of

the aspirating needle which, however, is seldom entirely satisfactory.

Chronic suppurative mastitis occasionally arises as a result of ulceration of an inverted

nipple as in the following case:

Mrs. B., aet. 71, was admitted to the German Hospital of Philadelphia, March 10,

1910, complaining of a lump in the left breast and a "running sore" of the areola. The

trouble was first noticed by the patient two weeks before admission. The nipples were

congenitally inverted. The patient had never been pregnant. She stated that her

attention was called to the disorder in her breast by a discharge of pus from an opening

in the areola, whereupon she examined the breast and found a lump under the areola.

The breast was not painful.

Examination revealed a nodule 2 by 2.5 cm. situated just below the left nipple,

and a small area of ulceration, which discharged pus, in the lower margin of the areola.

The skin overlying the nodule was smooth and reddened; the nodule itself was firm,

movable and not tender. The axillary glands were palpably enlarged. Simple ampu-

tation was done. Pathological diagnosis "chronic suppurative mastitis with superficial

ulceration." Specimen 5364.

Necrosis of the ribs underlying the breast is usually of tuberculous origin; the chronic

mammary abscess succeeding this condition may be either retro-mammary or intra-

glandular in position, the latter often being connected with the primary focus by means

of a long narrow fistula. The primary focus is rarely discovered before the breast is

opened and even then may escape recognition until the fistula that usually follows the

operation is probed and dead bone found. The following rules may be of service in

differentiating chronic mammary abscesses from tumors and other diseases of the

breast:

1. The majority of chronic abscesses of the breast are associated with more pain than the diseases

for which they may be mistaken. Carcinoma especially is a painless disease in its early stages.

2. Fluctuation can rarely be demonstrated in chronic mammary abscesses, and the classical symptoms
of acute inflammation, with the exception of localized tenderness, are wanting.

3. Chronic abscesses in the breasts of young unmarried or sterile women are usually tuberculous.

4. Chronic abscesses of the breast that have quickly formed sinuses are usually tuberculous.

5. A mass of fibrous tissue resulting from an acute lactation abscess, that remains quiescent for a time

and then undergoes softening, usually indicates the presence of a residual abscess of the chronic pyogenic

variety.

6. Masses that have existed in the breast for a long period of time without producing pitting of the

skin, and which give rise to a great deal of pain, are most likely not carcinomas.
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7. In all doubtful cases the various laboratory tests for syphilis and tuberculosis should be made
before resorting to operation.

8. If operation is decided upon and a reasonable doubt exists as to the nature of the affection, a

preliminary incision should be made into the mass.

Treatment.—WTien the abscess is large, central in position, and surrounded by a

thick wall of sclerotic tissue, simple amputation should be performed, especially if

the patient is a middle-aged woman. In simpler cases, where peripheral areas of the

breast are diseased, excision of the abscess bearing area suffices. Simple incision and

drainage is all that is required in other cases.

6. Chronic Sinuses and Fistulas ofthe Breast.—These disturbances frequently follow

acute pyogenic abscesses that have been improperly drained. Subacute or chronic

pyogenic abscesses with thick and unyielding walls that open spontaneously, or that are

incised, but allowed to heal too soon, so that healing does not take place from the bottom

of the cavity, are often followed by a chronic sinus. These cases are often but not always

attributable to an ancient lactation abscess. Chronic sinuses commonly form in the

course of tuberculous mastitis, especially in the nodular variety of that disease. Tuber-

culous abscesses of the breast usually discharge spontaneously within one year from the

time of the onset of the disease. This is not a common disease, however, so that the

total number of cases is small. In our series of collected cases, fistulas were present in

3 1. 1 per cent, of the primary cases and in 44.7 per cent, of the secondary cases. Fistulas

were associated with two of the five cases that we have personally observed. Scudder

stated that they occurred in over 59 per cent, of cases and Scott found them present in

35 per cent. The disease in one of our own cases was apparently primary in one of the

underlying ribs and the fistula did not occur until the breast had been operated upon.

Notwithstanding the rarity of tuberculous mastitis the persistence of a chronic sinus

in the breast of a young nulliparous woman after a chronic abscess had been opened,

should excite grave suspicion of its tuberculous nature. If the nipple on the affected

side is retracted and the axillary lymph nodes are enlarged, the disease is almost certainly

tuberculosis. Infected foreign bodies in the breast give rise to chronic sinuses in rare

instances.

Actinomyocosis (q.v.) is such a rare cause of mammary sinuses that its occurrence

need only be mentioned. The diagnosis is not difficult if note be made of the character-

istic "sulphur grains" in the discharge. Chronic sinuses have also been known to occur

in carcinoma of the breast, but in such event a complicating infection is present and the

sinus before long becomes replaced by fungoid vegetations of the malignant tumor.

The true nature of the condition will have been recognized as a rule long before this is

permitted to take place.

The diagnosis of the presence of a sinus in the breast is not difficult but it is essential

that the cause of the condition be ascertained. The important question that arises in

the majority of cases, is, are we dealing with a simple pyogenic infection or is the tubercle

bacillus at the bottom of the trouble?

Many patients will state that an abscess appeared while they were nursing a child

and that the sinus in the breast had been there since the doctor opened the abscess.

This is suggestive but is not absolute evidence that the sinus is the remains of an imper-

fectly drained pyogenic abscess. But lactation mastitis is known to be a precursor of

tuberculous processes in the breast, so that notwithstanding the history it is possible that

the condition results from a mixed infection.. If the patient has scrofulous tendencies

and the nipple is retracted or the axillary lymph nodes enlarged, our suspicions that the
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disease is tuberculous should be greatly strengthened. The discharge from the sinus

should be cultured and examined for the tubercle bacillus. If for any reason preserva-

tion of the breast tissue is highly desirable, every effort must be made to determine the

presence or absence of the tubercle bacillus, through microscopic examination and by
guinea-pig inoculations with the pus. In primary tuberculosis of the breast with or

without sinus formation we would not countenance conservative treatment any more
than we would consent to treat a case of primary unilateral tuberculosis of the kidney

palliatively. Secondary cases with active disease of other organs are not so urgently

in need of radical treatment. Chronic sinuses of tuberculous origin always become
secondarily infected with staphylococci after a time. If it be impossible to determine

the cause of a chronic mammary sinus and if the latter be surrounded by a good-sized

mass of scar tissue, the safest plan is to treat the condition as if it were tuberculous and

excise the involved segment of the breast. If the breast be honeycombed with inter-

secting fistulas it had better be amputated no matter what the underlying infection may
happen to be. Small sinuses should be laid open, painted with tincture of iodine, and
packed with gauze. A few mammary fistulas will heal if the indurated tissue that sur-

rounds their openings be cut away, their walls scraped and the sinuses injected with a

solution of silver nitrate (5 per cent, or stronger), balsam of Peru or other stimulating

remedy. Injections of Beck's bismuth paste are of doubtful value in these cases. Vac-

cine therapy and Bier's hyperemia have proven of great value in certain instances

and are worthy of trial. Sinuses that lead into good-sized cavities or intercom-

municating fistulas will not respond to palliative measures, so that operation should

be performed without delay. Patients with chronic mammary sinuses are usually in

poor physical condition and the hygienic regimen suitable for a case of tuberculosis

should be enjoined. Tonic medicines, of which iron is the most important, should be

used routinely.

7- Mastitis and Parotitis.—Mastitis and parotitis may occur simultaneously as

complications of general septicemia; parotitis may arise as a complication of septicemia

caused by primary mastitis; or, as is more often the case, the mastitis may follow in-

fectious parotitis (mumps). Acute mastitis is a rare complication of mumps and one

which, so far as we know, never gives rise to mammary abscesses; it may, however, be

the starting point of diffuse mammary hypertrophy. According to Maupin, the disease

was mentioned by Trenel in 181 2, and we have not found any reference to the disease

in the literature prior to this time. Maupin himself saw only one case among 231

patients during an epidemic in France. This patient, a soldier, presented himself with

the classical symptoms of parotitis and at the same time complained of severe pain in the

right mammary region. The breast appeared slightly swollen, was painful to pressure

but was neither red nor inflamed. The condition disappeared after a few days.

Rilliet saw a case, also in a soldier, which was accompanied by enlargement of Mont-
gomery's glands and a discharge of serous fluid from the nipple. Sheild mentions two
interesting cases observed during an epidemic of mumps in England. One of these

patients was a nurse girl who had contracted the mumps from a child under her care

and had complicating mastitis. Hennig mentions a case of parotitis which was followed

by mastitis in the left breast of a woman aged 27. This patient was suffering with
typhoid fever that had appeared 1 1 weeks after a premature birth, and the case shows
that a double glandular infection may be due to typhoid fever. The occurrence of

parotitis as a complication of primary acute mastitis is extremely rare but has been ob-

served in lactating women. In Wenning's case, an abscess in the breast had been opened
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and drained, notwithstanding which pyemia with metastatic parotitis followed. Mas-

titis accompanying scarlet fever and influenza is so rare that it is unnecessary to do

more than mention the possibility of its occurrence.

8, Acute traumatic pyogenic mastitis is an exceedingly rare condition if those, cases

that arise during pregnancy and lactation and in which trauma seems to be the exciting

factor in their development be excluded. Many cases of lactation mastitis are really

due to injury and this, as Sheild states, is especially true of mastitis in patients suffering

from eclampsia and in whom the probability of mammary contusions is increased. The
common result of a blow upon the breast of a man or upon the quiescent breast of a

woman is aseptic non-suppurating mastitis, or in other words a simple contusion, or,

more rarely, a hematoma; the latter may of course become infected. Punctured wounds,

on the contrary, are prone to be infected especially in cases in which foreign bodies

become lodged in the breast. This rule, however, has its curious exceptions; thus, one

of our patients, a woman aged 43 years, ran a piece of wood and a pin into her breast.

The wound healed promptly, without infection, and the breast gave her no further

trouble for many years. Shortly before coming to us a painful lump developed at the

site of the ancient injury, and proved to be a localized area of chronic mastitis.

Despres reports the following case of traumatic mastitis:

"A girl, unmarried, 21 years of age, presented lierself with an abscess in the right breast for which

the only assignable cause was a fall which the patient had sustained, the breast striking the ground.

The usual incision and bandaging was done, but a deep induration persisted and the patient complained

of severe pain in the region of the tumefaction. The condition was diagnosed as abscess following a

contusion, and a partial mammary adenitis was suspected. About 11 days after the incision, while

examining the breast Despres extracted a piece of wood from the pus and by again pressing on the

breast, he extracted two additional small pieces of match stick about i cm. long. (The patient remem-

bered having had three or four matches in her hand when she fell.) Erysipelas appeared, a few

days after, in both breasts, and after persisting for 12 days recovered. At the same time the patient

menstruated.

At this time the patient complained of pain in the left iliac fossa and retention of urine. This was

attributed to an hysterical condition and was treated by baths and medication. In spite of this, however,

there appeared a contraction of the left foot—equinism and turning of the foot inward. This dis-

appeared to some extent by bandaging, but the patient complained of pain in all the members.

The abscess failed to close and a counter-puncture with insertion of a drain tube was made.

The patient had a history of ganglionic enlargement in the neck and a felon of the little finger of

the left hand which had suppurated for a long time, and then required removal of a joint of the finger.

No hysterical manifestations followed this operation. The author calls attention ±0 the old theory of

hysteria following lesions of genitalia, and to the close relation of the breasts with these he attributes

the phenomenon in this case.

Occasionally an abscess of the breast develops independently of lactation and in the

absence of a history of trauma. These cases occur almost without exception in patients

whose nipples and areolaae are congenitally deformed. This suggests that there is some

probability that similarly deformed breasts may become diseased when predisposed to

infection through lactation or traumatism.

The following case histories of -patients observed by Duvergey are typical examples:

The first case was that of a young girl, 22 years of age, with negative history as far as illnesses and

traumatism are concerned.- An abscess had appeared in the lower quadrant of the right breast about

two weeks before coming for treatment. The umbilicated nipple was sunk in the areola. Enlarged

and painful lymph nodes were present in the axilla. The abscess was incised at once and drained of a

large quantity of thick yellowish pus having a fecal odor. The pus was found to contain streptococci

and staphylococci. The patient recovered.

The second case was a married woman, 38 years of age. She never had been pregnant, and always
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enjoyed good health. A shghtly painful swelling had appeared in the left breast about two weeks

before. The nipple was umbilicated, and an abscess was situated in the lower part of the gland. There

was no distinct fluctuation and after the application of hot compresses for 12 days an incision was

made into the abscess. A considerable quantity of pus was discharged and also presented the fecal

odor. Streptococci and staphylococci and some gram negative bacilli were found in the pus.

Duvergey attributed the phenomenon entirely to the malformation of the nipple.

That being sunken would easily become the receptacle for dust and retain the secretions

of the skin in which microorganisms are plentiful. The skin over such a nipple is also

subject to a constant humidity which predisposes to the formation of "chaps," of fissures,

and even of ulcerations. The organisms penetrating the cutaneous lesions produce

infection of the lymphatics, the cellular tissue of the breast and eventually give

rise to suppuration. The pathogenesis of these abscesses is thus comparable to those

sometimes arising in the umbilical region.

Such abscesses of the breast have not yet received much attention and two cases

cited are not sufficient for an accurate description of their characteristics. But Duvergey

calls particular attention to the slow formation of pus, especially in the second case

(12 days) and the fecal odor of the pus, a fact probably indicating the presence of numer-

ous associated microorganisms.

Pregnancy predisposes the breasts to infection but not to the same degree as lacta-

tion. In a series of 1000 cases of acute pyogenic mastitis that we have collected, 75.6

per cent, occurred during lactation and only ii.i per cent, during pregnancy. Ac-

cording to J. T. Williams, 5.5 per cent, of all breast abscesses occur in the mammae of

pregnant women. There is nothing in the clinical course of the cases arising at this

time to distinguish them from lactation mastitis. The treatment is the same.
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TUBERCULOSIS OF THE BREAST

Introduction.—The original observations of Sir Astley Cooper (1829) undoubtedly

placed the breast among organs subject to tuberculosis. It is rather remarkable, there-

fore, that Sir Astley's lucid description of the macroscopic features of "scrofulous swelling

of the bosom" did not lead to a larger number of reported cases in the literature of the

succeeding half century. But errors inherent to clinical observation preclude the unre-

served acceptance of many of the cases reported before the advent of microscopic

pathology. With the perfection of the latter, and the consequent separation of the
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infectious granulomas from the tumor diseases, Dubar was enabled, in 1881, to prove

the breast subject to tuberculosis on microscopic grounds.

His work, although somewhat belated in comparison with the microscopic recognition

of other forms of surgical tuberculosis, marks the real beginning of our knowledge of its

mammary form. Indeed, little has since been added to Dubar's description of the disease.

Subsequent writers have usually discussed the condition from the standpoint of

primary and secondary involvement, a question that must fail of absolute solution in

any given case, except post-mortem examination is made to say the final word. We
must, however, classify all proved cases of mammary tuberculosis as primary—the soli-

tary tuberculosis of Geissler—in which physical examination fails to prove the involve-

ment of other organs.

A positive tuberculin reaction after resection of a supposed primary focus of the

disease does not prove the presence of a hidden lesion, for, as Halsted has shown, these

individuals react to the test as the result of bacillary products in the blood and not be-

cause of the presence of Uving organisms or their diseased tissue products.

The diagnosis of mammary tuberculosis can be made with absolute certainty only

by means of bacteriological or pathological study. Chronic suppurative mastitis may
pursue a clinical course to the formation of multiple fistulas that makes this condition

indistinguishable from tuberculosis mammas. The same difficulty is experienced in the

absence of suppuration and fistula formation in the differentiation of tuberculosis, gum-

mas, neoplasms, and cystic conditions of the breast. For this reason we have excluded

from our series of collected cases all those in which the diagnosis is unsupported by

laboratory confirmation, however typical the clinical history and physical findings. The
diagnosis then depends upon microscopic recognition of the tubercle; the presence of

the tubercle bacillus in stained smears of pus from an abscess, or discharge from the

nipple or sinus, or in stained tissue sections; upon cultural demonstration of the organ-

ism, or finally upon the development of the disease in susceptible animals after inocula-

tion. The tuberculin reaction is probably of the same uncertain diagnostic value in the

mammary as in other forms of tuberculosis, although it has never, so far as we have

found, been used in this connection. In a certain proportion of cases in which the tissue

reaction to the tubercle bacillus results in an atypical sclerosis, a type to which Scott

has drawn attention, the diagnosis, in the absence of the bacilli in tissue sections, must

be problematical. Ohnacker, in the year 1883, following Koch's announcement of his

discovery of the Bacillus tuberculosis, reported two cases of mammary infection, the

first in which the identity of the disease was made by animal inoculation. Additional

case reports followed, often with insufficient study to fix, without question, their patho-

genesis, until 1901, when Roux subjected the cases reported since Dubar's time to critical

analysis. Roux accepted only 31 cases as authentic. This author reported three per-

sonally observed cases, in two of which the tubercle bacillus had been found. He added

a third pathological type, the intraglandular cold abscess, to the confluent and nodular

varieties first suggested by Velpeau and described in greater detail by Dubar. Since

Roux's time the literature has been reviewed and cases reported, among others by

Powers, 1894; Scudder, 1898; Bartsch, 1901; Anspach, 1904. Since the appearance of

Anspach's paper, Scott, Schley, Geissler, Braendle, Fuller, and Powers have contributed

exceUent papers on the subject, but the time has seemed opportune for a complete review

of the cases reported since Anspach's studies in 1904.

As mentioned above, we have disregarded all those cases reported in the literature

that we find to be unsupported by microscopic diagnosis. The cases are divided into
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primary and secondary groups. We have accepted as primary only those cases in which

the disease was confined to the breast and axillary nodes of the same side, but it is possible

that the disease, in a number of instances, primarily attacked the lymph nodes and

secondarily invaded the breast. The histories of five personally observed cases are

added to the list.

Primary Mammary Tuberculosis.—The occurrence of primary tuberculosis of the

breast is denied by many observers, including Klebs and Ribbert. It is evident that the

cutaneous covering of the organ may become involved and constitute a local process in

the same manner as lupus of other areas is produced, the pathogenesis of which was long

since shown by Friedlander. Demme, Pluyette, Orthmann, and Kramer have reported

cases of mammary tuberculosis in which the organism gained entrance to the tissues

through abrasions of the skin and nipple. These observations refute the opinion of the

writers quoted above, and more recently

expressed by Spediacci, that all mam-
mary tuberculosis is secondary. Babes

has shown that the tubercle bacillus may
gain entrance to the body through an

apparently unbroken skin. That these

organisms may pass through uninjured

mucous membranes has been conclusively

proved by Nicolas and Descos and by

Ravenel, experimentally. The occur-

rence of infantile mesenteric tuberculosis

in the presence of an intact bowel wall

is a familiar clinical support of these

views. Tuberculous infection via the

lactiferous ducts may excite a primary

focus of disease in the alveoli of the

breast, but this avenue of infection must

be extremely rare, and certainly one im-

possible to prove in the late stages of the

infection when the interstitial tissues are involved. Instances of ductal infection have

been reported by Verneuil and Verchere. Primary involvement of the breast with tuber-

culosis by blood or lymph-vascular infection presupposes the absence of the disease at

the point of entry of the organisms. Blood dissemination is rare, and usually incites

a rapid and generalized tuberculous process. Primary mammary tuberculosis through

blood-vascular infection means that the bacilli have gained entrance to the blood-stream

directly, have not caused disease at the point of entry, but have locahzed themselves in

the breast tissues.

Secondary Mammary Tuberculosis.—With the few exceptions of direct inoculation

of the breast, through abraded surfaces of the nipples and skin and possibly through the

milk ducts, all mammary tuberculosis may be looked upon as a secondary manifestation

of the disease. In many cases the bacilh can be supposed to reach the breast through

lymph channels, probably by retrograde embolic processes. The most important pri-

mary foci are located in the axillary, cervical, and retro-sternal lymph nodes, and the

adjacent ribs, sternum, pleurte, and lungs. The tubercle bacillus may perhaps reach the

breast through Ij'mphatic channels in the absence of lymph-node involvement. We know
that the urine and bile of tuberculous subjects may contain tubercle bacilli at times in

Fig. io8.—Tuberculous ulcers of the breast. (Sheild.)
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the absence of renal or hepatix; localization. Hirschberger produced tuberculosis in

laboratory animals by inoculation with the milk of tuberculous cows, the udders of

which were entirely free of disease.

Niepce observed a case of infantile infection in a child born of healthy parents, due

to bacilli-laden milk from a wet-nurse. Rogers and Garnier report a case in which the

milk was proved infectious by animal inoculation and the breast found normal at autopsy.

No obviously tuberculous mother is of course allowed to nurse her infant, but we believe

the restriction should be applied to all mothers who are suspected of harboring a tuber-

culous process, however latent.

Every case of tuberculous mastitis should be looked upon as harboring the disease

after the removal of the involved breast, and should, therefore, be kept under strict

regimen lest the disease remanifest itself. When the disease is limited to the upper outer

quadrant of the breast and associated with enlarged nodes of the anterior pectoral sub-

group of the axillary chain, in certain cases with a palpable band of neoformation joining

the two foci, it is impossible to determine the primary area of disease. The breast in

these instances is probably secondarily involved, but in the absence of a clear history

indicative of this sequence of events we have not excluded these cases from the series

of primary infections. Infection of the breast tissues from a contiguous focus by direct

extension is of comparatively common occurrence. Two of our cases illustrate this

feature of the disease. The history of one of these is as follows:

M. H., aged 26 years; single; stenographer. Admitted to the German Hospital April 20, 1912,

complaining of a painful lump in the right breast, first noticed four months before admission. Her
attention was drawn to the breast by pain on deep breathing at the site of the lump. The latter when
first discovered was hard and tender, but later became soft and cystic.

Examination showed an encapsulated cystic tumor about the size of a hen's egg, in the lower inner

quadrant of the right breast. The overlying skin was normal. General physical examination revealed

nothing except a scar on the back at the site of a previous "gathering." A well-encapsulated cystic

tumor was exposed after the plastic method of Warren. The sac, which was attached to the sixth rib,

was excised and the rib carbolized. The wound was packed with gauze. The patient made an unevent-

ful recovery.

In our second case the disease was of two years' standing. The mammary process

was of the nodular type, although an area of softening was connected by a small sinus

tract to the rib. There was no suggestion of an abscess, in this case "shirt-stud ab-

scess," said to occur in this type of the disease, owing to the resistant deep pectoral

fascia.

Parsons reports a similar case in a young Italian laborer.

Invasion of the breast from a primary osteitis of the sternum is exceedingly rare. An
instance of this type of infection is included in the series of Hardoiiin and Marquis.

This patient was operated upon in 1890 for osteitis of the lower end of the sternum.

Two years later a tumor appeared in the lower inner quadrant of the right breast. This

was found at operation to be connected by a fibrous cord with the site of the primary

focus. The diagnosis was not confirmed pathologically, so the case is not included in

our series.

Gautier and Peraire have reported a similar case.

Twenty-nine of our collected cases were looked upon as representative of the second-

ary type of the disease. The following table shows the site of additional foci of the dis-

ease in these cases.
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Cases

Bilateral axillary lymph-node involvement 4
Pulmonary tuberculosis 4

Enlarged cervical lymph nodes 5

Tuberculous osteitis of the ribs 3

Tuberculous osteitis of the jaw and bones of the forearm i

Axillary adenitis 5

Cold abscess of the forearm , . . .

Tuberculosis of the lower jaw and cervical nodes

Pleurisy

Tuberculous hip

Tuberculosis of the finger and lungs

Entire axilla filled with a mass of tuberculous lymph nodes

Tuberculous knee

Total 29

A most interesting case is reported by Duvergey, in which the evidence of a retrograde lymph-

vascular infection of the breast is almost irrefutable. The patient suffered a slight excoriation of one

of the fingers of her left hand in September, 1910, while washing linens of tuberculous hospital patients.

The wound suppurated for about two weeks and then healed completely. During the succeeding winter

the patient noticed that she was steadily losing weight without any apparent cause. In April, 1911,

she noticed a painful swelling in the left axilla. This increased in size, and in May it was incised, with

evacuation of a large amount of serous and granular material. The wound did not heal. In July she

felt pain in the left breast, and a swelling appeared above the nipple. This was opened and a large quan-

tity of sero-granular pus removed. Immediately two small abscesses appeared near the site of the

incision. These opened spontaneously and the three sinuses increased in size, and, as a result of

progressive ulceration, finally united. In the meantime another lump appeared in the subclavicular

space and progressed to fistula formation. Other sinuses appeared from time to time and the axillary

and upper mammary regions became united in one "vast ulceration." The apices of the lungs eventually

became involved. Tubercle bacilli were found in the discharge from the sinuses.

Analogous cases are reported by Scott, Vignard and Pasquier, and Schmidt. This

clear sequential order of events is lacking in the majority of cases, but it is probable that

the bacilli reach the breast from the cervical lymph nodes in the same manner. In cases

reported by Cignozzi, Bahaud, Scott, and Braendle the first manifestation of the dis-

ease appeared in the cervical lymph nodes. The fact that in these cases the axillary

nodes escaped infection merely supports the well-knov?n pathological fact that the

lymphatic nodes may transmit infectious organisms without becoming involved in the

disease process. It is impossible to chart the avenues of bacillary transmission from the

lungs "to the breast. The usual route is probably by way of the communicating trunks

between the retro-sternal chain of lymph nodes and the breast. These branches follow

the mammary branches of the internal mammary artery. Here again the process is a

retrograde one. In the cases reported by Hardouin and Marquis and Abraham and

Khesin, in which there was antecedent joint tuberculosis, it would seem rational to look

upon the blood stream as the medium of dissemination. We may therefore consider

the breast subject to primary tuberculosis as the result of infection through abrasion

of the mammarj^ skin or nipple, through the milk ducts, and rarely as a result of lymph-

and blood-vascular infection.

Secondary mammary tuberculosis arises by direct extension from a contiguous area

of infection or by blood- or lymph-vascular metastasis from a distant focus.

Incidence of Mammary Tuberculosis.—Ninety-five cases of mammarj^ tuberculosis

are reported in the literature since 1904. To these we add five personally observed

cases. Six of the 27 cases collected by Scott from the records of St. Bartholomew's
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Hospital lacked microscopic confirmation, of the diagnosis. These together with three

cases reported by St. Jacques, four cases reported by Braendle, three by Hardoiiin and

Marquis, two by Fraenkel, two reported by Carr and three reported by Putzu are

not included. Of the remaining 77 cases, 48 are classified as priraary and 29 as second-

ary in type. Scott's series, notwithstanding the elimination, remains the largest as yet

reported, whUe our experience (five cases) has not been exceeded by that of any indi-

vidual operator. These five cases occurred among a series of approximately 600 opera-

tive cases of mammary disease (1898 to 1914), and we do not recall having seen another

instance of the disease in 35 years of surgical practice. This low ratio (less than i per

cent, for all cases, or 2.5 per cent, for the benign lesions) is in decided contrast to the

observations of Bloodgood, who found tuberculous mastitis in 6 per cent, of the cases

of benign breast lesions admitted to the Johns Hopkins Hospital. The average relative

frequency is more nearly approached in the list of cases collected by Sidney Scott, as

follows:

Acute mastitis (abscess) 380

Chronic mastitis 79

Benign tumors and cysts 29s

Malignant disease 1051

Tuberculosis '. 24

1830

1890 to

.
1903- I-3I

per cent,

tuberculosis

_ Anspach accepts the 30 cases considered by Bartsch as primary among the latter's

series of 65 collected cases, and adds 12 cases from the literature of the succeeding three

years, 1901 to 1904. Therefore, were it not for the uncertainty of determination of the

primality of mammary tuberculosis, we would be surprised at the statement of von

Eberts, who, in 1909, accepted only 40 of the cases reported since Dubar's contribution

in 1881 as true examples of a primary manifestation of the disease. We accept the 42

cases collected by Anspach and add 48 additional cases, making a total of 90 cases of

primary tuberculosis of the breast reported since 1881.

With the exception of cases of concurrent carcinoma and tuberculosis which are to

be considered elsewhere, our review of the literature is complete.

The meager number of cases (48) reported over a period of 10 years (1904 to 1915),

when compared with the general morbidity of tuberculosis and a yearly mortality of

5,000,000 people from this disease, proves the extreme rarity of tuberculous infectiop

of the breast.

Predisposing Causes.—Sex.—Tuberculous mastitis almost invariably occurs in the

female; only 10 male cases are recorded. Heyfelder reported the first case occurring in

the male, in 1851. Since then Delbet, Ferguson, Ressiguie, Poirier, Hebb, Schede,

Demme, Parsons, and Khesin have each observed a case.

We have included Ressiguie's case among the list of primary infections, while Parson's

case is clearly secondary to tuberculous osteitis. The third case reported since 1904,

that of Khesin, was secondary to tuberculous infection of the knee-joint. Scudder re-

jects those cases in the male reported by Horteloup and Heyfelder.

Age.—The youngest patient in our series, a girl of 14, was operated upon by Abra-

ham; the oldest, a widow, aged 64 years, by Ingier. Both Scudder and von Eberts re-

mark that the patient of Remy and Noel, a woman, aged 54 years, is the oldest case on

record. The cases of Geissler, Ingier, and Scott in our series exceed this age. No case

of tuberculous mastitis in the female has been observed before the age of puberty, and
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the oldest case on record is that reported by Sheild, in a woman aged 73 years. Demme
reports a case the result of direct inoculation in a male infant, four days old.

The following tables prove the correctness of von Eberts' statement that " the period

of reproductive activity embraces the vast majority of cases."

Age Incidence

Primary Cases

10 to 20 years 2

20 to 30 years 11

30 to 40 years 15

40 to so years 12

SO to 60 years 4

60 to 70 years 2

Not mentioned .... 2

48

S6.2 per cent.

Secondary Ctses

10 to 20 years 4

20 to 30 years 9

30 to 40 years 8 1

> 41.0 per cent.
40 to so years 4 J

SO to 60 years 3

60 to 70 years i

Fig. log.—Tuberculosis of the breast showing a part of the following section under a higher power.

These tables also disprove the assertion of the older writers and of more recent

observers, among others St. Jacques, that tuberculosis of the breast is a disease of

adolescence and young womanhood.

Social Condition

Primary Cases

Single 7 Parous 23 or 51.1 per cent.

Married 20 \ . ^ Nulliparous 21

Widows ^ I
64.S per cent.

^^^^^ ^

Males I
—

Not mentioned. .. . 9 45
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Secondary Cases

Single 7 Parous 8 or 27.5 per cent.

Married 16 or 53.5 per cept. Nulliparous 19

Widows o Males 2

Males 2

Not mentioned. ... 4

29 29

Whether the influence of fecundity as indicated by the above tables acts in the role

of a real predisposing cause, or that it is merely coincidental to the age at which the disease

Fig. 1 10.—Tuberculosis of the breast, showing a distinct tubercle with a characteristic giant-cell in the
upper part of the field.

is more likely to occur, is difficult to answer. The statistics of Anspach's 40 primary

cases are as follows:

Married 28 or 70. o per cent.

Single 1 2 or 30 . o per cent.

Parous 19 or 4 7 . s per cent.

These figures, it will be observed, closely correspond with those in the list of primary

cases in our series. It is unjustifiable to draw conclusions from so small a number of

cases, yet it would seem that the mammary changes incidental to pregnancy are not

more predisposing to tuberculous involvement of the breast from a distant focus than

h
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to the so-called primary involvement. At least were such predisposition potent in the

production of tuberculous mastitis, we would expect to find many more cases among the

thousands of nulliparous women suffering with various forms of tuberculosis, active or

latent. Von Eberts says that "lactation is possibly the most important predisposing

cause of tuberculous mastitis." That many factors concur in reducing the tissue vitality

to the point of tuberculous predisposition is true of the breast as of other tissues, and

no one factor stands out prominently in this regard.

Heredity.—A tuberculous family history was elicited from four of our secondary cases

and from three of the primary cases. The influence of heredity in the production of

tuberculosis of the breast, as elsewhere, acts merely in the role of a contributing cause.

Trauma.—Traumatic injury to the breast is rarely followed by tuberculous infection.

Schley quotes Poirier, Hebb, Sabrazes, and Binaud, who observed cases preceded by

injury. In five of the primary cases of the present series trauma seemed influential in

the tuberculous process. These cases have been observed by Wannienwenhuyse,

Marangoni, Abraham, Scott and ourselves. In Marangoni's case a violent injury was

received five years before the development of the tuberculosis, which was also preceded

by suppurative mastitis. The latter occurred two years after receipt of the injury,

which was looked upon as causal.

Scott's case is of particular interest: The patient, a woman, aged 34 years, accident-

ally pierced her left breast with a needle. Suppuration followed. The needle was re-

moved, but a sinus persisted, with increasing induration around it, and involvement of

the axillary glands. Tuberculosis was found on microscopic section of the involved

area.

Demme noticed the development of tuberculosis in a pre-formed sinus, the latter a

sequel of simple pyogenic mastitis.

Slight trauma is more likely to be followed by tuberculosis in susceptible persons

than is violent injury. This view is of general application in surgical tuberculosis, espe-

cially of the bones and joints; but there is no reason for believing it true of mammary
tuberculosis. Abraham, however, looked upon his cases as a result of slight injury. A
latent focus of tuberculosis in the breast, as in other tissues, may be incited to activity

by traumatism. If the tra'uma is violent the overlying tissues suffer immediate ulcera-

tion in the absence of abscess formation, as illustrated in one of our secondary cases.

The usual result, however, is the production of an active tuberculosis which eventuates

in abscess formation, the residual abscess of Sir Stephen Paget.

Antecedent Mastitis.—Six (12.5 per cent.) of the primary cases gave a history of sup-

purative mastitis. This antedated the tuberculous process, one, two, two, five, eleven,

and thirty-seven years respectively. Of those cases collected by von Eberts in which

the gland had functionated, there was a history of inflammation complicating lactation

in 42 per cent., with suppuration in 20 per cent. Scudder accepts 53 of the reported

cases as primary tuberculous mastitis, and states that half of the patients had borne

children and that 10 (18.8 per cent.) had previous attacks of mastitis. He remarks

that mastitis (pyogenic) is more common during the puerperium in tuberculous indi-

viduals than in normal individuals. Schmidt's case, included in our list of secondary

cases, illustrates the coincident appearance of tuberculous and acute pyogenic mastitis

in the puerperium. The patient, aged 23 years, noticed a small nodule on the left fore-

arm in the summer of 1904. She was confined in November, 1904, and a few days later

developed acute mastitis on the right side. An abscess opened spontaneously, leaving

fistulas, which failed to heal. She was admitted to Schmidt's clinic in March, 1905.
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Examination showed a fluctuating swelling the size of an orange on the left forearm.

The right breast was enlarged, hard, and nodular, and showed five fistulous openings in

the areola. Both axillae contained enlarged lymph nodes. Both the tumor of the fore-

arm and the mastitis were proved to be tuberculous at operation. The possibility of

local tuberculous infection of a preformed sinus is to be remembered.

Symptomatology (Initial Symptoms)

Primary Cases

Lump 31 or 64.5 per cent.

Tender lump. 3

Hardening x

Abscess breaking spontaneously i

Discharge from the nipple i

Pain 4 or 8.8 per cent.

Swelling after traumatic injury i

Pain and hardening 2

Not mentioned 4

Secondary Cases

Lump 21 or 75.0 per cent.

Lump in neck and breast i

Acute puerperal mastitis i

Pain 2 or 6.9 per cent.

Lump in breast and pain on respiration i

Hardening of the nipple and slight pain i

Not mentioned i

Lump in axilla i

29

The most frequent initial symptom of tuberculous mastitis is a painless lump. In

78 per cent, of the malignant and 86 per cent, of the benign mammary neoplasms oper-

ated on by us this was likewise the first sign of the disease. Pain, it will be observed is

an infrequent initiative sign, although it occurs more often during the course of the dis-

ease. Eighteen of our primary and nine of the secondary cases suffered with pain.

But this was slight, rarely referred, and was especially noted during the stage of abscess

formation and just prior to rupture. These figures refute the statement of Scudder that

"pain is an early and constant symptom, often severe in type, and affecting 50 per cent.

of cases." Any. patient presenting a lump in the breast and complaining of pain on

respiration in the region of the tumor should be skiagraphed for osteitis of the underlying

ribs. The difficulties of diagnosis of tuberculous mastitis resulting from contiguous bone

disease should be in this wise eliminated. Beyond this, the value of pain as a differen-

tial diagnostic index is practically nil. Retraction of the nipple was rated by Dubreuil,

Verneuil, and Warden as the first indication of tuberculosis of the breast occurring

in their respective cases eleven months, two years, and five years before a mass was

palpable.

Coxirse of the Disease.—The average duration of the disease in the primary cases

was 10. 1 months, in the secondary cases, 11. 2 months. Tuberculosis of the breast runs

a much more rapid course than carcinoma of the breast. In our series of the latter con-

dition, 30 months elapsed on the average from the time of onset to the date of operation.

In one of Marangoni's cases the disease was of four years' duration. Geissler and our-
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selves have observed cases in which the patients came to operation less than a month

from the time of the appearance of the initial symptoms. The rapidity of the disease proc-

ess, changes in the size and consistence of the tumor mass, early fistula formation, early

involvement of the axillary lymphatics, and, in a few instances, pain, bring the great

majority of the subjects of tuberculous mastitis to the surgeon within the first year of

the disease. Tenderness, usually slight, is noticed in the later stages, but like the other

subjective symptoms offers little aid in differential diagnosis.

General Condition of the Patient.—It is surprising to find that the larger number of

our primary cases occurred in robust women. In the secondary cases also, in spite of

additional foci of tuberculosis, little mention is made of marked systehiic effect. Tuber-

culous mastitis is not only compatible with but usually associated with excellent general

health.

Physical Signs (Location)

Primary Cases

Under nipple 4

Upper outer quadrant (only four associated with palpable axillary enlargement), . , . lo

Lower inner quadrant 2

Above the nipple i

Lower outer quadrant 7

To the outer side of the nipple i

Upper outer and upper inner quadrant 2

Below the nipple i

Generalized 2

. Not mentioned 12

Upper outer and above the nipple 2

Near the nipple 2

Above and below the nipple i

Peripheral i

48

Secondary Cases

To the outer side of the nipple 2

Upper outer quadrant - S

Generalized 3

Above the nipple 6

Below the nipple 3

Under the nipple 2

Lower outer quadrant i

Lower inner quadrant i

Not mentioned 3

29

Side Involved

Primary Cases Secondary Cases

Left IS Left 13

Right 24 Right 15

Bilateral i Not mentioned i

Not mentioned 8
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Condition of the Skin

Primary Cases

Involvement of the skin.

Adherent 3

Red and tender i

Red and adherent 3

Adherent at the areola i

Darkened i

Dimpled 1

Adherent and discolored at site of fistula 10

Normal 28

Secondary Cases

Involvcmenl of the skin.

Ulcerated area in the axUla 2

Adherent 6

Reddened 3

Adherent and ulcerated 6

Hard and discolored i

Abscesses of the skin i

Normal 10

29

FiSTUXAS

Primary Cases Secondary Cases

Present in 15 cases (31.2 per cent.) Present in 13 cases (44.7 per cent.)

Multiple in 3 cases

Condition of the Nipple

Primary Cases

Retraction (one bilateral) 19 or 39.5 per cent.

Ulcerated 3

Discharge from the nipple:

Brown colored i

Serous. , 2

Not mentioned i

Normal 22

Secondary Cases

Retraction 9 or 32.1 per cent.

Discharge from the nipple (purulent) i

Normal 20

Palpable Enlargement of the Axillary Lymph Nodes

Primary Cases Secondary Cases

58.3 per cent. 21 cases 72.4 per cent.

6 bilateral.

In one case a palpable cord connected the tumor In two cases a palpable cord connected the

in the breast with the axillary nodes. breast tumor with the axillary lymph nodes.

The presence of fistulas, retraction of the nipple, and enlarged glands in the axilla

is a triad strongly suggestive of tuberculous mastitis. Scudder found fistulas present

in over 50 per cent, of cases, and states that nearly all cases had axillary tuberculosis.

The following statistics taken from Scott's series of 27 cases are given for their compara-
tive value:
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Fistulas present in lo cases,, or 35 per cent.

Deiinite history of injury in one case.

Acute onset in two cases.

Skin adlierent in two cases, or 70 per cent.

Nipple retracted in 10 cases, or 30 per cent.

Axillary glands enlarged in 17 cases, or 6c per cent.

Ljonph-node Involvement.—The lymph nodes of the side corresponding to the lesion

were enlarged in 58.3 per cent, of the primary cases and in 75 per cent, of the secondary

cases of our collected cases. Von Eberts estimates the frequency in primary cases at

75 per cent. The enlargement may depend upon simple hyperplastic adenitis, but

microscopic examinations were too few to permit the proportion to be determined with

accuracy.

Tiiberculous axiUary lymph adenitis of the opposite side may possibly occur by way
of the lymph channel described by Poirier. This arises in the lower inner quadrant of

one breast and passes to the opposite axilla in the plane of the deep fascia without travers-

ing the breast of that side. Secondary infection of the tuberculous areas of the breast

with pyogenic bacteria occasionally takes place, as a result of blood infection, from
other pyogenic foci in the body, but usually results from extraneous infection after the

spontaneous rupture of a tuberculous abscess, or the unclean surgical opening of such

collection.

We know of no case in which septicemia followed secondary infection, as not infre-

quently occurs in tuberculous abscesses of other organs.

Pathological' Types of Mammary Tuberculosis.—Tuberculosis of the breast may be

classified as follows: (i) Acute niiliary tuberculous mastitis. (2) Nodular {discrete, dis-

seminated, confluent) tuberculous mastitis. (3) Sclerosing tuberculous mastitis {Scott)

{comparable to fibroid phthisis). (4) Mastitis tuberculosa obliterans {Ingier). (5)

Various atypical forms.

Acute miliary tuberculous mastitis occurs in conjunction with generahzed mihary

tuberculosis and has no special surgical significance.

Nodular Tuberculous Mastitis.—The great majority of cases of mammary tubercu-

losis are of the discrete, nodular variety. The tuberculous process is fundamentally

the same in all organs, but in the breasts presents variations as the result of the histo-

logical peculiarities of these structures. The baciUi lodge in the mammary stroma

rather than in the ductal or periductal tissues, and excite a localized tubercle formation.

Daughter tubercles form at the periphery of the original focus and, in time, usually a

matter of several months but sometimes longer, a palpable mass is formed. This varies

in size, but rarely exceeds that of a hen's egg. As a rule, it remains unattached to the

structures underlying the breast, and the overlying skin is not attacked until compara-

tively late in the course of the disease. The mass is of irregular contour, poorly defined,

and slightly tender. It is of irregular consistence, and certain areas almost without

exception show softening, often with fluctuation.

If the inflammatory reaction is marked, sclerotic tissue contraction causes retraction

of the nipple, especially if the mass is centrally located. The clinical course varies,

depending upon the secondary changes that take place in the nodule. In most cases

the skin becomes adherent, often at the periphery of the areola; it assumes a dark red

color, with final pointing and spontaneous rupture of the abscess or abscesses, and one

or more sinuses remain, as a rule, around which the tuberculous tissue can be felt as a

nodular column. Progression of the disease results in further abscess and sinus forma-
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tion. Frequently the disease remains quiescent or the sinuses may heal. It is in the

former stage that the patient is often iirst seen by the surgeon. On the other hand,

nature may wall off the primary nodule and cause its cicatrization, with permanent cure,

or the process may remain latent for years, with ultimate remanifestation. Finally, the

caseation and Uquefaction of the focus may be quite complete, but so well walled off that

rupture is impossible. In some instances this sclerotic wall may reach a thickness of ij^

inches or more. The result is an abscess in which we see no reason for differentiation

from the intraglandular cold abscess of Roux; it is simply a terminal stage of the discrete

nodular variety.

Disseminated Nodxilar Variety.—As illustrative of this type of the disease we can

offer no better description than that given of Marangoni's case.

The patient, a woman aged 29 years, began having pain in her left breast soon after weaning her

second child. The breast became enlarged and hard, and at the same time the axillary glands also

enlarged. On examination the left breast was found enlarged, diffusely nodular, and exquisitely tender.

Marangoni's notes of the pathological features were as follows:

"The entire gland is covered with nodules. The lesion is very diffuse, so that only very few lobules

are of normal structure for the most part; the less altered areas are situated near the periphery of the

organ. An advanced sclerosis of the connective tissue is present. The sudoriparous glands beneath

the connective tissue are enlarged and cystic. Epithelial proliferation of both the ductal and acinous

epithelium is marked." In this, the much rarer form of nodular tuberculosis of the breast, the disease

is more rapid in development and rarely becomes quiescent.

As with Marangoni's case, this type of the disease is seen most frequently during

lactation. In the confluent variety of mammary tuberculosis the nodules run a rapid

course to caseation and liquefaction. The abscess is often centrally located and lacks

the tendency of the discrete, nodular variety to peripheral spreading. Schley considers

this the usual mode of formation of the "intraglandular cold abscess" of Roux.

Sclerosing Tuberculous Mastitis (Scott).—In lo of Scott's 27 cases the prominent

pathological feature was a diffuse sclerosis. In three of these cases an overlying sclerosis

hid deep abscesses, while in four others, superficial abscesses were found overlying areas

of marked sclerosis. From the remaining three cases solid tumors were removed.

These latter cases were considered carcinomatous until microscopic examination revealed

tuberculosis. It is to cases of the latter type that we would limit the term sclerosing

tuberculous mastitis. Sclerosis is a feature of almost every case of nodular tuberculosis,

but, like fibroid phthisis, there is a pathological entity among tubercle infections of the

breast in which, instead of tubercle formation, there occurs a diffuse epithelioid and embry-

onic connective tissue infiltration from which Langhans's giant cells are wanting and in

which the process is essentially sclerotic.

As Scott remarks, this type is seen most often in patients advanced in years. The

breast in the terminal stages of this condition is small, hard, and deformed. Differ-

ential diagnosis from scirrhus is impossible. Demonstration of the tubercle bacillus in

stained tissue sections is the only absolute means of diagnosis.

Mastitis Tuberculosa Obliterans.—Ingier has recently described a case in which the

inflammation was confined to the walls of the milk ducts and peri-acinous connective

tissue, with slight involvement of the inter-lobular stroma. Granulation tissue involved

the membrana propria of the finer ducts and acini from without. In the larger ducts

the process seemed to arise within the duct walls. Detachment of the epithelium resulted,

with final obliteration of the lumina of the ducts. Tubercle bacilh were found in fluid

expressed from the cut surface of the tumor. The nipple had ulcerated away, and the

cases seemed illustrative of primary ductal infection.
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Various Atypical Forms.—Cases, such as the one in our hst, in which the disease began

in a nodule resembling a sebaceous cyst, are to be considered atypical. Poirier describes

a case in which two small cutaneous vesicles developed into indurated tuberculous

nodules. In Orthmann's case a subcutaneous infection resembling a furuncle first

appeared, with subsequent induration and extension of its base.

Edematous swelling of the breast sometimes occurs in patients suffering with pulmon-

ary tuberculosis. This peculiar condition affects the breasts of both sexes. It is said

to depend upon trophic or vasomotor disturbances resulting from a disturbance in the

innervation of the breast, the latter being attributable to disease of the intercostal

nerves. The phenomenon is prone to occur on the side where the pulmonary lesion is

most advanced. In addition to the mammary enlargement, the patient suffers with

pain, often severe in type, but suppuration and tubercle formation do not occur and the

condition tends to disappear with improvement of the pulmonary lesions.

Concurrence of Tuberculosis and Neoplasms.—Klose has collected 17 cases in which

carcinoma and tuberculosis of the breast occurred concomitantly; in a number of these

cases, however, the diagnosis was not confirmed microscopically. The author gives the

notes of a personally observed case in detail, and quotes Franco, who had the good

fortune to see two cases. He further quotes Kellenberger, who saw secondary cancer

in the tuberculous breast of a woman.

Scheidigger operated on a woman whose father, two sisters, and a brother died of

tuberculosis, and whose mother died of cancer of the uterus. The tumor of the breast,

which was about the size of a plum, was found to consist of adeno-carcinomatous tissue

with inclusions of tubercles scattered throughout its substance; the axillary glands con-

tained areas of tuberculosis but no carcinoma could be found.

We have recently had a patient with the not uncommon condition of carcinoma of

the breast together with tuberculosis of the axillary glands on the same side.

Berger reports a similar case:

The woman, aged 47 years, noticed a hard, movable tumor in the upper, outer quadrant of the left

breast which was connected to enlarged and tender nodes in the axilla by a hardened cord. The tumor

in the breast proved to be scirrhus in character, while the axillary lymph nodes were found to be

tuberculous.

The concurrence of carcinoma and tuberculosis mammae has recently been the subject

of papers by Rodman, Bauer, Bundschuh, Fricke and Massabuau, each of whom reports

a case.

In Bundschuh's case, the carcinoma was the primary affection in the breast, although

the patient had had an ancient pleuro-pulmonary tuberculosis.

The history of the patient is as follows:

Female, aged 51 years. Negative family history. Previous medical history negative except for

enlargement of the neck which has been present for several years. Present illness dates from about

nine months previous to her admission to the hospital, when a small, painless tumor appeared in the

right breast. This grew slowly in size, was at first accompanied bj' a dull ache and during the few weeks

prior to her admission to the hospital had given rise to considerable pain. The patient recently noticed

a swelling in the right axilla. Examination: The right mammary gland is enlarged in its lower portion,

the nipple slightly retracted and covered with a few small crusts covering minute fissures. The lower

half of the breast is the site of an indurated crust about the diameter of a two-cent piece; this scab

covers a hard, irregular tumor occupying the outer, and a portion of the inner, lower quadrant, in-

timately connected with the mammary tissue and movable on the underlying fascia. The tumor is only

slightly tender to the touch; the overlying skin appears shrunken. A few, thin, hard, movable cords

extend from the tumor to the right axilla, the cords being studded with hard nodules up to the size

of a lentil, these nodules merging in the axiUa into a hard, nodular, painless swelling about the size of
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a plum. The left breast is normal. The breast was removed together with the pectoral fascia, and

the axilla was cleansed. The patient contracted erysipelas two months after her dismissal from the

hospital, from the effects of which she died.

Histology of the Tumor.— Carcinoma solidium simplex, tubular structure." In a section of the

carcinoma close to its transition into the fatty tissue between the gland and the pectoralis major muscle,

a small nodule, visible only under the microscope, was found imbedded in the carcinomatous tissue, its

structure differing from that of the carcinoma itself and proved to be a typical tubercle. A similar

tubercle was also seen in a section taken from the lateral portion of the carcinoma, and one in the deeper

portions of the same section. There were no tubercles to be found in the metastatic lymph vessel cords

extending into the axilla.

In the smaller axillary lymph glands there were seen only old, large tuberculous foci undergoing

caseation, and smaller tubercles surrounded by a fibrous capsule. In the large glands similar old tuber-

culous foci were seen and also a few fresh tubercles not yet presenting caseous degeneration.

The greater part of all of the lymph nodes is occupied by carcinomatous cells. Tubercle bacilli

were found in the stained tissue sections of both the axillary nodes and the mamma. The report of

the autopsy reads: old pleural adhesions, old calcified areas in the right, upper lobe of the lung; recent

and old tuberculosis in the glands.

The carcinoma is thus seen to be the primary disease in this case as is indicated by the absence of

old tuberculous areas in the mammary gland and by the few, very recent tubercles present.

In the cases reported by Fricke and by Massabuau, the carcinoma was the primary

disease. In neither instance was the tuberculous processes diagnosed before operation

nor were the tubercle bacilli found in stained sections of the tumors. There seems to be

no doubt, however, of the dual nature of the disease in these cases.

At a meeting of the surgical society of Paris, December, 1906, Walther presented a specimen taken

from the breast of a young woman, 30 years of age.

The pathological diagnosis was fibro-adenoma with epithelioma and tuberculosis. A growth had
been present in the left breast for about 10 months, the patient describing the first appearance of the

affected organ as being irregularly disseminated with minute grains of lead. Later a small nodule

appeared on the outer periphery of the breast, rapidly growing to the size of a nut and then gradually

increasing in size. Finally, during the past few months there had developed a small, prominent, rose-

colored, indurated area to the right of the areola and toward the nipple. On palpating the gland it gave

the impression of the hard granulations of chronic mastitis. Otherwise it was soft, mobile, and non-

adherent to the skin.

The external portion of the breast was the site of a tumor the size of a lemon, slightly nodular, and
at first gave the impression of an adenoma apparently non-adherent and freely movable. A hard,

completely isolated nodule, resembling a scirrhus, was present to the inner side of the areola. Several

ganglia of considerable size were found in the axilla. Diagnosis: Chronic mastitis and diffuse fibroma

with epithelioma localized in two distinct points, the external portion of the breast, and to the inner

side of the areola. Pathological report:

Macrosropy.—A series of very hard nodules the size of a small pea to that of a cherry were found

throughout the skin, which was non-adherent to the tumor. On section, a layer of adipose tissue could

be seen between the skin and the small nodular tumors. These nodules and the neoplasm, which occu-

pied the greater portion of the breast, were indurated, compact and not cystic.

Microscopy.— Pure fibro-adenoma in parts, in others, in the midst of the cancerous area, glandular

acini were found completely transformed into fibrous tissue. Some large acini were found, their cul-de-

sacs and their excretory ducts dilated and filled with large cancer cells. Other parts of the section

showed typical epitheliomatous and alveolar structure, the tubes and alveoli being filled with large cancer

cells. In one series of sections a small but typical area of tuberculosis was found entirely separated

from the cancerous tissues by a zone of round-celled infiltration. The axillary lymph nodes were

entirely cancerous.

Bacteriologic Diagnosis.—Zironi and von Eberts have grown the tubercle bacillus

in culture from breast lesions. Ingier and Schley have found the bacillus in stained

smears. Fuller, Brandsburg, Hartwell, Spencer, and Stromberg have demonstrated the

organism in stained tissue sections. The foregoing are included in our list of primary

cases. Among the secondary cases is that of Duvergey, in which the diagnosis was con
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firmed by finding the tubercle bacillus in smears of pus. Delfino and Mantelli report

the only instances of positive animal inoculation from tuberculous breasts since 1904.

In Mantelli's case (No. 35, primary series) the diagnosis was made by guinea-pig inocu-

lation with pus aspirated from a breast abscess. Davis found tubercle bacilli in the

discharge from the nipple of a case of tuberculous mastitis.

Differential Diagnosis.—When tuberculous mastitis has progressed to the stage of

fistula formation, the usual termination of all except the sclerotic varieties, it must be

differentiated from simple pyogenic mastitis of a subacute or chronic form, broken-down

gummas, and actinomycosis. The two latter conditions are exceedingly rare, although

Shattock calls attention to the necessity of distinguishing between syphilis and tubercu-

losis. We have not met with a case in our studies in which either condition was sus-

pected before or found at operation undertaken on the diagnosis of tuberculosis. When
the history or the presence of another lesion raises the question of the gummatous nature

of a breast lesion, the Wassermann reaction will prove or disprove the presence of the

disease. In the event of a positive blood test, the effect of antileutic treatment will

demonstrate the nature of the breast lesion. The discharge from a broken-down actino-

mycotic lesion may contain the ray fungus.

The differentiation of subacute or chronic pyogenic mastitis, either of the true chronic

abscess type, or one in which fistulas have formed, from the similar varieties of primary

tuberculosis is impossible, except by laboratory methods. Sclerosing tuberculosis of

the breast, especially in the absence of areas of degeneration gives, in certain cases, all

of the classical symptoms of carcinoma, from which it cannot be differentiated cUnically.

The pre-operative diagnosis in this class of cases, in our list, was invariably cancer.

These mistakes are unfortunate, since less radical measures than total excision effect a

€ure in mammary tuberculosis. Tumors of the breast giving the typical physical signs

of fibro-epithelial tumors, simple cysts, and sarcomas will not excite suspicion of a

tuberculous origin. Revel reports a case of cystic adeno-fibroma associated with tuber-

culosis. In these rare cases the presence of inflammatory signs arising in a preexistent

tumor and in the axillary nodes aids in the diagnosis. The tubercuhn test should be of

value in keeping with its diagnostic value in tuberculosis of other organs. Von Eberts

insists upon its use for diagnostic purposes, but we can find no reference to its employ-

ment in mammary tuberculosis. Frozen section diagnosis of all doubtful tumors should be

made at the time of operation. This may prevent unnecessary mutilation in mammary
tuberculosis in young women, for we are assured that in the ordinary case less radical

procedures than those employed in the past will serve to cure tuberculosis of the breast.

Reference has already been made to bacteriological methods of diagnosis. The use of

rthe x-ray will, as mentioned above, serve to diagnose a primary focus in an adjacent rib.

Prognosis.—No reported case of mammary tuberculosis died as the result of opera-

tion. With one exception all of the cases in our series were operated upon, and all were

discharged from the hospital apparently cured. The exception was a case operated upon

by Mantelli, in which a sinus persisted. Stromberg and Robinson report recurrences.

Braendle reports four cases alive and well 13 years, 11 years, nine years, and eight years,

respectively, post operationem. In one of Schley's cases there was no return of the disease

after four years, and Fuller observed cases three and eight years after operation with no

sign of recurrence. Von Eberts' case was well six months after operation. Of Anspach's

12 cases, four were well one year after operation, three not heard from, and one died at

.the end of three years (cause unknown), while the others remained well eight, four, three,

and two years respectively. Few cases of recurrence have been reported. These cases
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presented pulmonary lesions, as a rule. In several instances tuberculous peritonitis, men-

ingitis, or acute miliary tuberculosis manifested itself usually some years after operation.

Operative treatment as carried out in the past offers, in the primary cases, almost com-

plete assurance of permanent cure. The prognosis in the secondary form of mammary
tuberculosis depends entirely upon the activity, location, and extent of the primary focus.

Treatment.—The treatment in all of the primary cases collected was operative.

The methods being as follows:

Primary Cases

Simple amputation of the breast and curettage of" the axilla 11

Simple amputation of the breast 14

Wet dressings for 15 days, with incision of the abscess i

Exploratory incision (diagnosed cancer), with radical operation 4

Incision followed by excision of the mass 5

Incision followed by excision of the mass and axillary nodes 2

Excision of the tumor and a portion of the pectoralis major muscle i

Simple amputation of the breast, with removal of a portion of the pectoralis major

muscle 2

Excision of the mass in the left breast, incision and curettage of abscess in the

right breast i

Simple amputation of the breast, followed by tuberculin, i to 1500 mg. every 10

days I

Excision of the tumor 2

Radical amputation 3

Simple amputation of the breast and removal of pectoral fascia and the axillary

lymph nodes i

Secondary Cases

Incision followed by excision of the involved quadrant i

Excision of the involved quadrant and axillary nodes S

Incision followed by radical excision of the breast i

Simple amputation of the breast with excision of the axillary nodes 11

Radical excision of the breast (one by Tansini's method) 3
Simple amputation of the breast 3

Incision and curettage of the abscess i

Not operated i

Excision of mass in the breast and curettage of the ribs 2

Amputation of the breast and pectoralis major muscle. Scraping of rib. Serum
treatment i

2g

Von Eberts advises tuberculin therapy in early cases, in the absence of mixed infec-

tion, and when the probability of lactation can be safely ruled out. We know of no early

case in which this form of treatment has been used. The details of the operation must

depend upon the type and extent of the lesion. We are of the opinion that many of the

operations were unnecessarily radical, and that equal good might have been accomplished

by more simple means.

We advise the excision of a localized tuberculous mass in the breast of a young woman,
with exploration of the axilla for the purpose of removing tuberculous lymph nodes. In

older women, simple amputation with excision of the axillary lymph nodes, is the method
of choice. In either case tuberculin should be given, since this in proper dosage and in

properly selected cases can do no harm and may perhaps aid nature in overcoming any
small focus of disease that might have escaped the knife. Conservatism had better be

expressed in limiting the area of excision than in discarding operative treatment.



THE BREAST



THE INFECTIOUS DISEASES OF THE BREAST

FROM 1904 TO 1914, Including Two Personally Observed Cases— {Continued)

Initial
symp-
toms



THE BREAST



THE INFECTIOUS DISEASES OF THE BREAST

PROM 1904 TO 1914, Including Two Personally Observed Cases—(Continued)

223

Initial
symp-
toms



224 THE BREAST

Cases of Mammary Tuberculosis (Primary Type) Reported in the Literature
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ACTINOMYCOSIS OF THE BREAST . .

For nearly a hundred years, a disease of herbivorous animals has been recognized

under the names "big jaw," "lumpy jaw," "swelled head," "wooden tongue," etc.

Bollinger (Deutsche Zeitschrift fiir Thiermedizen, 1877) discovered that the disease is

caused by a peculiar microorganism to which he gave the name actinomyces, a word

derived from the Greek dKrts, a ray and /xvKrjs, a fungus. Later studies have shown that

there are, in all probability, a number of actinomycetes, of which that discovered by Bol-

linger and called, by him Actinomyces bovis, is the most frequent in occurrence in both

man and the lower animals, though other species undoubtedly occur in man. Langen-

beck, as early as 1845, found that the disease could

be communicated to man, though his publication of

the fact was delayed until 1878, and between the

time of his observation and that of its publication,

many cases of hurilan infection were reported.

The actinomyces is a member of a group of

minute vegetable organisms, known as "higher

bacteria," that differ from the bacteria proper in the

formation of more or less definite mycelia, and in

having certain cells speciahzed for reproductive'pur-

poses. The best known and most characteristic ac-

tinomyces is that to which it owes its name, the

"ray fungus," the Actinomyces bovis. It can be

found in the lesions of the disease, and in the puri-

form discharges from its softened areas as "sulphur

grains," i.e., minute bright yellow granules, visible

to the naked eye. When one of these in a section

of a specific lesion, or in pus from such a lesion is

rrushed between a slide and cover-glass and exam-

ined with a microscope, it can be resolved into a cen-

tral somewhat granular or amorphous central mass,

from which branching tangled filaments radiate in

all directions, to terminate at the periphery in clavate

or club-shaped extremities. The significance of the branching reticulum is clear; it is

the mycelium, and finds its closest homology in the much coarser mycelia of the molds.

That of the granular center is less certain; some interpret the granules, which resemble

micrococci in size and general appearance, to be the spores of the parasite, others look

upon them as degeneration products. The significance of the clubs is unknown. Many
believe that they are the result of gelatinization of the filaments through contact with

defensive substances in the juices of the host. The clubs are distinct and characteristic

in Actinomyces bovis, but are not always seen in the human actinomyces, hence some

doubt arises whether the fungi of the bovine and human lesions are the same. The
actinomyces can be cultivated artificially, though there is usually considerable diffi-

culty in getting it started, and the primary cultures rarely succeed except under

anaerobic conditions. When once the growth is secured, sub-cultures are easily made,

and can commonly be continued under aerobic conditions. Artificial cultures quickly

lose virulence, and attempts to infect laboratory animals with them commonly fail. In-

stead of the characteristic lesions being produced by the parasite, it dies and is absorbed

or becomes surrounded by cicatricial tissue and calcifies.

Fig. III.—Actinomycosis of the breast.

(Nelaton.)
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The natural history of the actinomyces is very superficially known. We are ac-

quainted with it as we find it in diseased animals, in cultures, and in lesions following

successful inoculations; but of its habitat in nature and the form in which it occurs out-

side its animal host we know nothing. Some have supposed that the actinomyces has

two cycles of development, one in an animal host, the other in a plant host. This is,

however, only conjecture. The fact that it occurs almost entirely in herbivorous animals

suggests that vegetation has something to do with the infection; that the usual primary

disturbances are about the mouth, suggests that the food is the source; that defective

teeth and sore gums seem to be common portals of entrance, that the source is in some-

thing that requires mastication. It is commonly believed that the source of infection is

a cereal or grass and that those with sharp awns are most likely to convey it. Human
beings may become infected through eating vegetable foods to which the infectious

agent is attached, or through eating, raw, the flesh of animals suffering from the disease,

or through the appUcation of meal poultices not sufficiently heated to sterilize the com-

ponents, or through undeterminate sources.

The microorganism may also be inhaled, when it is to be presumed that it was free

in the atmosphere.

The primary lesions are usually not far from the portal of entrance, as in "big jaw,"

"lumpy jaw," "wooden tongue," etc. In human beings many cases center about the

mouth, making their appearance about the roots of carious teeth. One case is recorded

in which the perforation of the pharyngeal wall by a barley spikelet was followed by the

primary appearance of the disease at that point. Pulmonary infection is not infrequent

in human beings.

The lesions of actinomycosis vary according to the species of ray fungus, according

to its virulence and according to the tissue in which it occurs. In human beings there

is probably less variety than in lower animals. In most cases the presence of the develop-

ing fungi results in necrosis of the cells of the immediately surrounding tissue and in an

inflammatory reaction beyond. As the extent of the necrosis gradually increases, the

extent of the inflammatory reaction also gradually increases, and cavities are slowly

formed in a subacutely inflamed and indurated tissue not unlike a tumor. Through

some means and in some form not clearly known, but presumably lymphogenic trans-

portation of some spore form or filamentous form of the parasite, the lesion spreads

irregularly, and a succession of similar lesions is formed. The result is that by the time

it has attained sufficient size to excite solicitation, the lesion is found to consist of an

aggregation of smaller or larger communicating centers of necrosis and suppuration

with external sinuses and fistulas from which a small quantity of thin serous or sanious

material escapes. In this pus, the ray fungi may be present in great or small numbers,

as "sulphur grains," or they may be absent from it if the destruction is not sufficiently

far advanced to release them.

Actiomycosis of the breast may be either primary, that is, independent of similar

disease elsewhere, or secondary, that is, consequent upon disease of other, usually
.

adjacent tissues.

I. Primary Actinomycosis of the Breast.—It is not impossible, though it is scarcely

consistent with what is known of the actinomyces fungi, that primary colonization in

the breast should result from the actinomyces brought by the blood. It is difficult to

understand how such a blood invasion by the parasite could take place. It is, therefore,

wiser to examine the breast itself and endeavor to account for the disease through direct

and immediate local infection. Two possibilities present themselves; the infection
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may take place through superficial abrasions or injuries, or it may take place through

the milk ducts. As the latter are closed in the inactive breast, it would seem as though

abrasions or injuries of the breast were the more probable avenues of infection. The
injury may be so trivial as to be overlooked at the time or forgotten afterward, and as

the progress of the disease is slow there is ample opportunity for this. To realize how
trifling an accident may be followed by infection it is only necessary to recall the cases

in which infection followed the puncture of the pharyngeal wall by a barley awn, to

which reference has already been made.

The following cases of primary actinomycosis of the breast have been collected from

the literature and are instructive.

I. MiJLLER (Miinchener med. Wochenschrift, 1894, XLI, 1027) had a patient whose right breast was
congenitally small, and who nursed two children from the left breast only. The hypoplastic right breast,

however, was the seat of a traumatic injury and a small tumor subsequently made its appearance. It

softened and later was opened when a small amount of pus was evacuated. Afterward a poultice of meal

and honey was applied, and recovery took place. But two months later a painful swelling made its ap-

pearance, the nipple became retracted, and fistulas appeared about it. At operation a fistulous tract

was traced to an abscess cavity which contained pus and actinomyces grains.

In this case the suspicion is raised that the primary abscess was a simple pyogenic infection that later

became infected with actinomycosis through spores of the fungus contained in the meal and honey.

Miiller found, however, that his patient had carious teeth, in scrapings from which actinomyces and

pseudo-actinomyces are said to have been found.

2. A second case is reported by the same author {loc. cit.). This patient suffered a blow upon the

left breast. A few months later a tumor began to develop. It softened, was opened, and some pus was

evacuated. This was also treated with similar poultices of meal and honey. The wound closed kindly,

but six weeks later a new abscess formed. When this was evacuated, actinomyces grains were found in

the pus.

3. Partsch (Deutsche Zeitschrift fur Chirurgie, 1884, XXIII, 510) observed a case of actinomycosis

of the male breast. It was in a man 60 years of age operated upon for carcinoma of the breast, and a

considerable denudation of tissue remaining, it was grafted with skin taken from a young and healthy

subject. The patient subsequently suffered from actinomycosis of the scar. Fistulas formed and several

abscesses developed beneath the pectoralis major muscle, opening along its anterior axillary margin. A
considerable quantity of chocolate-colored pus was discharged, in which actinomyces were found.

If we can be sure that the primary trouble was uncomplicated carcinoma, then this case must be

excluded from the cases of actinomycosis of the breast for the disease only appeared in the mammary
region after the breast had been removed. It shows, however, that wounds afford an appropriate avenue

of entrance, and probably also shows that the source of infection ma^ be upon the skin.

4. Ammentorp ("Om Aktimomykose." Kliniske Jagttagelser, paa Komm. hospitalet. Biblioth.

f. Laeger., 1893, 7r., Bd. IV, 433, Centralbl. f. Chirurgie, 1894, p. 1074) reports the case of a peasant

woman 35 years of age who was in the habit of working in the fields with the breasts exposed. Three

weeks before coming under his observation she began to suffer from pain in the right breast. Examina-

tion showed a tumor in the upper, outer quadrant. Its greatest diameter was 7 cm. and though it was

well circumscribed, it was adherent to the skin near the nipple. The breast was removed and the axilla

cleaned out. When the tumor was examined the yellow granules of actinomyces were found.

5. Reichel ("Zwei FaUe von Aktinomykose der Mamma, Inaugural Dissertation, Munchen, 1903)

reports the following case: A woman 37 years of age, married for 13 years, has had nine children, five

of whom are now living and well. She is a farmer's wife and takes care of the stable and works in the

fields. She does not know of any disease among the cattle on the farm. She, herself, has always been

healthy, except that she suffered from swelling of the left breast that subsided after the birth of her first

child. Seven years ago a new swelling appeared in the same breast, but she paid very little attention to

it until it finally eroded the skin. Two years ago her last child was born, and several months afterward

she observed a red elevation on the under surface of the left breast which became painful. Ulceration

took place and blood and pus exuded. Eighteen months later erosions appeared at two other places, and

she consulted a physician who sent her to the hospital with the diagnosis of actinomycosis. During the

latter period of her illness she was in the habit of working in the fields with the breast exposed to avoid

painful friction of the eroded surface by the clothing.
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At the hospital no disturbance of internal organs could be found. When the breast was examined, a

small bluish-green lesion was found, in the middle of which was a row of small fistulous openings some of

which led into destroyed gland tissue. On pressure a serous liquid escaped from the fistulas, and in it

small yellowish granules were suspended. Yellow fluid containing actinomyces could also be expressed

from the nipple. The breast and pectoralis muscle were removed. The underlj'ing tissues were normal.

6. BlSEL-ZwiCKATj (Verhandl. d. deutschen pathol. Gesellschaft, 1909, 322) reports the following case:

A woman 32 years of age, mother of three children, always well, and never having had any trouble with

the breasts, observed about six months ago that there was a nodular formation in her left breast. A
sinus soon developed and discharged bloody serum. The breast became reddened, increased in size and

additional nodules formed. These were incised, thick yellowish pus evacuated and actinomyces found.

The breast, fascia and pectoral muscles were subsequently removed.

7. McArthur (Amer. Gynecological and Obstetrical Journal, N. Y., 1897, X, 364) reports the fol-

lowing case : A single woman, 2 2 years of age, discovered some eight weeks ago that she had a small mass

in the upper portion of the left breast. It was soft in consistency and sensitive upon pressure. An
incision was made and a portion of the mass removed for examination. It showed only glandular tissue.

Three weeks later a fistula formed above the incision, and thick yellow pus exuded. An operation was

performed and a brown mass containing many yeUow "sulphur grains" was found behind the breast and

under the pectoralis muscle. The disease recurred and at a second operation a more extensive area was

excised. Later, numerous subcutaneous fistulas formed. These were cured through the application of

carbolic acid.

8. Sehrt (Beitrage zur klin. Chirurgie, 1907, LV, 522) reports the following case: A woman aged 34

years, with negative previous history, had one child that she nursed nine years ago. About one year

ago a painful swelling appeared upon the outer surface of the left breast. It seemed to attain its maxi-

mum development in the course of four or five days, then remained stationary for several weeks, when it

subsided, the nipple retracted and pus escaped from it. When the patient was examined, the left breast

was found to contain an irregular, freely movable, but not encapsulated, tumor-like mass on its lateral

aspect. The nipple was retracted and from it a band extended to the tumor. When the mass was com-

pressed, yellow pus issued from the nipple. The neighboring lymph nodes were not enlarged. A simple

amputation of the breast was performed. When the specimen was examined, it was found that the

tumor communicated with the nipple by a fistulous tract. The breast tissue about it showed infiltration

and contained degenerated areas filled with yellowish substance which when examined proved to be

granular matter rich in fat-droplets (inspissated milk). Beneath the nipple, and connected with it by

the fistula, was a cavity of the size of a small cherry, filled with yellowish pus and small yellow granules

which are adherent to the walls. The tumor itself, when sectioned, showed two centrally situated

abscess cavities, each as large as a hazelnut and apparently arising through dilation of galactophorous

ducts. These cavities contained pus in which were great numbers of the yellow actinomyces granules.

9. Angerer (Handbuch der prakt. Chirurgie, 1912, II, 586) reports the following case: A woman
aged 24 years, the mother of five children, suffered from great pain and swelling of the right breast.

Examination showed a fistulous opening in reddened and necrotic skin, on the inner side of the breast,

from which thick yellow pus exudes upon pressure. At operation radial incisions were made and the

necrotic tissue was removed with a curet. The inflammation continued and two weeks later actinomyces

grains were demonstrated in the pus. About the same time a painful fluctuating swelling formed over the

ensiform cartilage. A second operation was performed at which the mass was excised and the breast

amputated. The perichondrium of the lower costal cartilages appeared to be involved, and though the

patient recovered from the operition, she liter died from internal actinomycosis. (It seems doubtful

whether this was a primary actinomycotic lesion of the breast.) The author says that he has seen three

cases in his clinic, but he gives no description of the others.

10. Verse (Primare Aktinomykose der Mamma," Verhandl. d. deutschen pathologischen Gesell-

schaft, Jena, 1909, p. 326.) In the discussion following the paper by Bisel-Zwickau {vide supra),

Verse remarked that he had amputated a mammary gland of a woman aged 42 years. The disease had

existed for six months and indurations and fistulas had formed. Actinomyces were, at length, found in the

pus, so the mamma w s amputated. The disease returned in six weeks when a second operation was

performed and the pectoral muscle was removed. The thoracic wall and ribs were normal. The mamma
contained typical lesions of actinomycosis. The nipple and ducts were free.

11. Jacobsthal (Verhandl. d. deutschen pathologischen Gesellschaft, 1909, p. 326) in discussing the

case reported in the paper of Bisel-Zwickau remarked that he begged briefly to record a case of actinomy-

cosis of the breast that was interesting because it was complicated by carcinoma of the same mamma.
Presumably this was a case primary of actinomycosis as well as a primary cancer.
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From these protocols of all the cases that we have been able to trace out in the litera-

ture, it seems that no case of primary actinomycosis of the male breast is on record

except that of Partsch, and doubt has already been expressed as to whether it is justifiable

to consider this a case of mammary actinomycosis. If this be eliminated, all of the

primary cases are in women. Of the 10 women, we are told that five nursed children,

nine were married, one was single. In the protocols of four of the married women no

mention is made concerning children so we are not sure that they, too, may not have had

and nursed them. Should such have been the case, it might be regarded as evidence in

favor of the entrance of the parasite into the open milk ducts or into the fissures and

abrasions so commonly incidental to suckling.

n. Secondary Actinomycosis of the Breast.—This form of mammary disease follows

pleuro-pulmonary, thoracic or other forms of the disease and takes place either by

continuity of tissue or by lymphatic extension from the primary focus. It is commonly

preceded by disease of the ribs and costal cartilages and not infrequently invades the

retro-mammary and mammary tissues by way of the intercostal spaces. Cases of this

kind are, we have found, reported as follows:

1. Angiek (Actinomycose de la region mammaire, Nord. med., Lille, 1903, IX, 154). The patient

was a woman aged 52 years. The disease first made its appearance in the fourchette of the sternum,

the invasion of the mammary gland occurring later. The nature of the disease was confirmed by micro-

scopic examination. Potassium iodide was used in the treatment.

2. Kauffman (Lehrbuch der spezieUen pathologischen Anatomic, 191 1, 6th edition, p. 1082) speaks

of having seen a case of secondary actinomycosis of the mammary gland following disease of the pleura.

The patient was an emaciated girh

3. NiLATON, C. ("Actinomycose mammaire gauche survennee dans le cours d'un phlegmon actinomy-

cosique pleuro-lombaire du meme cote," Lyon med., igoo, XCIV, No. 18, p. s). This case, reported by

Poncet, was in the person of a woman aged 42 years, who first suffered from pleuritis followed by a large

phlegmonous lesion in the left lumbar region for which she was treated by incision and drainage. When
this had pretty well healed, and some months had passed, the lesion broke out afresh in the mammary
gland and adjacent tissues. Actinomyces were found in the pus.

4. Snow (British Medical Journal, 1891, II, 124), reports an interesting case of combined

tuberculosis and actinomycosis. The patient, 30 years of age, was the much abused wife of a hawker,

and was suffering from pulmonary tuberculosis. A lump appeared in the right breast, and some sus-

picion was entertained that it was cancer, as the breast became adherent to the chest wall. Later it

softened and discharged first at one and then at many points and widespread disease of the chest wall,

lung and liver ensued. The patient died and Dr. Beadles found tuberculosis and actinomycosis of the

lungs and actinomycosis of the breast. The actinomyces were found.

5. MiLEFF (These de Lyon, 1900, No. 67). A woman aged 26 years suffered from a furuncle-like

lesion over the left mastoid process. When the pus discharged, actinomyces grains were found. The

patient died in six days from the time of coming under observation. At autopsy a sinus was found

extending from the mastoid process along the external jugular vein. Metastatic abscesses were also found

in the liver and kidneys, and breast.

6. Reichel (Inaugural Dissertation, Miinchen, 1903) reports the case of a woman aged 24 years

whose right breast was greatly swollen, particularly the lower inner quadrant over which the skin was

inflamed. In the diseased area there was a small opening tlirough which pus exudes upon pressure.

The nipple is greatly retracted. Before marriage she was enagaged in farm work, but was always sickly

and has lately suffered from a violent cough and pain in the chest. She is the mother of five children,

the youngest of whom is only five months old. None of the children were nursed at the breast. Three

weeks ago she observed a swelling in the right breast, and experienced stinging pains. A small incision

was made into the lesion before she entered the hospital, and considerable pus was evacuated. Upon

admission to the hospital, examination showed limitation of respiratory motion on the right side of

the chest. An area of percussion dulness was found below the fourth and fifth ribs on the right side.

There was a small amount of expectoration in which nothing characteristic was found. The patient

returned in 10 days, when it was found that the incision had become converted into fistulas from which

flowed a thin pus with yellow granules that proved to be actinomyces. Milk also exuded from a
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number of openings. The breast was amputated, and the lesion was found to be adherent to the fourth

and fifth costal cartilages, so that it was necessary to remove a portion of the perichondrium. A few

weeks after operation the pulmonar}' sj'mptoms became more violent and a large number of deep inter-

communicating fistulas formed. Death occurred about a year after the last operation. No autopsy

was permitted.

In discussing the details of his own case Reichel cites the foUomng case but unfortunately gives

no references to the sources of information:

7. Ginsberg. A six-j'ear-old boy with actinomycosis of the right thoracic wall and of the mamma,
following the formation of an area of disease in the lung.

8. Abler (Berl. klin. Wochenschrift, 1890, XXVII, 549; Deutsche mad. Wochenschrift, 1890,

XVI, 596) reported the case of a woman of 51 years, the-ndfeof a brushmaker, who had been ill with a

cough and expectoration for five months. For two months an induration had been forming in the right

breast, and at the time of examination the skin covering it was bluish. The induration softened and

evacuated through numerous sinuses. Above the median half of the right breast and between the

mammse, the skin was soft and boggy and perforated in about a dozen places with little sinuses with

fistulous communications. From these, pus containing yellow actinomyces "grains," was discharged.

There was consolidation of the right lung, and in the muco-purulent expectoration, actinomyces graias

were found. The patient died, and at autopsy there was found actinomycosis of the right lung, with

extensive involvement of the lower lobe, and fistulation communication with the external surface

through the lesions in and near the mamma. '

9. Douglas, Powell, Godlee and Taylor (Medico-Chirurgical Transactions, 1889, LXXII, 176;

Lancet, 1889, I, 328; Brit. Med. Journal, 1889, I, 357). The patient was a little boy nine years old,

the son of a dairj'man. He had been ill four months when first seen, and suffered from a slight cough

and a painful swelling under the right nipple. There was complete dulness over the lower third of the

right side of the chest. The glands in the right axUla were swollen. There were no external sinuses.

The lesion was shown by autopsy to be actinomycosis.

10. Hanau (Correspondenzblatt fiir schweizer Aerzte, 1889, No. 6, I s., 165). The patient was a

woman, a housewife, aged 39 years. She suffered from what was supposed to be phthisis pulmonalis

with caries of the ribs. There was an abscess in the left axilla, and another below the left mamma, each

of which evacuated through fistulous openings. Her cough and expectoration continued for a year

during which the temperature was generally normal, with occasional evening exacerbations to 38.s°C.

At the autopsy she was foimd to have widespread actinomycotic disease of the left upper pulmonary

lobe which was dense, cicatricial, slaty, indurated and almost tendinous in parts. There were pus

cavities in the anterior and lateral thoracic walls below which were carious ribs. She also had carious

teeth.

rr. Jamaln and Terrier (Manuel de path, et de clin. chirurgie, 1892). Sbceild ("Diseases of the

Breast," p. 70) cites these authors as describing a case of actinomycosis of the breast in a woman aged

32 years. It was associated with troublesome sinuses, the thoracic walls being permeated with fistulous

tracts and abscesses.

12. SoMMER (BoUettino delle cUniche, Milano, 1887, V, 393). His patient was a woman 38 years old.

The trouble began with bronchitis after six months of which she developed a pain in the right side of the

chest, pleuritis, and hemoptysis. At the end of 11 months an abscess formed below the right clavicle

and opened in the neighborhood of the mamma, some of which was involved. From the opening a

fungous mass projected externally and gradually the entire inner half of the right breast became involved.

She died 20^2 months from the beginning of the disease. The right lung and diaphragm were united by

callous adhesions. The left lower pulmonary lobe contained a small lesion. Actinomyces grains were

found.

13. SzENASY (Centralbl. f. chirurgie, 1886, XIII, 705). The patient, the wife of a butcher, was 30

years of age. She had been ill for the last nine years but had become rapidly worse during the last two

months. She had pain in the right side of the chest and severe cough, and was so weak that she could

no longer walk without assistance. She was thin, pale, had a coated tongue, and carious teeth. In

the lower part of the left mamma there is a hen's egg-sized fluctuating tumor over which the skin is hot

and stretched though of normal color. Another similar lesion, twice as large as that in the mamma
was found between the fourth and fifth ribs. Puncture of the mammary lesion evacuated 150 cc. of

thick yellow pus with actinomyces grains.

14. Weljaminow (cited without reference by Illich "Beitrage zur KJinik der Aktinomycose," Wien,

1892). The patient was 60 years old and suffered from retro-mammary abscess, fetid expectoration and

chronic bronchitis. Incision was followed by the evacuation of fetid pus from the abscess and exposed
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a disease of the ribs that had to be resected. In operating upon the rib a walnut-sized pulmonary cavity

filled with pus was exposed. It was scraped out, disinfected and packed.

15. Israel O. (Berliner klin. Wochenschrift, 1884, No. 33, p. 360) and KoNlG ("Ein FaU von

Aktinomycose hominis," Inaug. Diss., Berlin, 1884). The patient was a woman 31 years of age who in

November, 1883, began to suffer from a painful swelling over the sternum. She died the next year,

when, at autopsy it was discovered that there was primary actinomycosis of the lung with perforation

of the chest wall, secondary disease over the sternum and small metastatic abscesses in both mammae.

This case is also cited by James Israel ("Beitrage zur Kenntniss der Aktinomykose des Menschen,"

1885).

16. Israel, J., and Wolpf, M. ("IJber Aktinomykose, mit Demonstration," Verhandl. der

deutsch Gesellsch. fiir Chirurgie, i8gi, p. 148). This patient was afflicted with pulmonary actinomycosis

that secondarily involved the mamma.

Diagnosis.—The diagnosis of mammary actinomycosis, whetlier primary or secondary

in origin is rarely possible in its early stages. During the period when nothing exists

but a "lump" in the breast, it may be mistaken for cancer if not painful, for pyogenic

mastitis if painful. The chronic form with sclerosis is difficult, if not impossible to differ-

entiate from the sclerosing types of tuberculosis, syphilis, chronic pyogenic mastitis

and scirrhus.

Primary mammary actinomycosis is rapid in its invasion of the breast and leads

to an enlargement that is frequently painful and invariably sensitive to the touch. It

spreads rapidly, the skin becomes adherent and discolored, and within a period of several

months fistulous openings appear. The disease is infiltrating in character and its lesions

are rarely circumscribed. Both tuberculosis and chronic pyogenic mastitis of the scleros-

ing types form fistulas, but in actinomycosis fistula-formation occurs more early and the

openings are more numerous. The discharge from the openings may be thick and

yellowish, thin and watery or bloody. The appearance of the yellow granules is pathog-

nomonic of the disease.

Mammary actinomycosis is commonly associated with pronounced disposition toward

invasion of the deeper tissues, especially the pectoral muscles, beneath which the pus

may burrow to point at the anterior axillary margin. When there are no actinomyces

grains, or when there are no openings through which they can escape, the diagnosis may

sometimes be arrived at by exclusion. A Wassermann test of the patient's blood helps

to exclude syphilis; exploratory puncture with bacterioscopic or bacteriological examina-

tion of the pus obtained, may rule out pyogenic mastitis, and are quite justifiable as

well as useful measures to employ.

Prognosis.—The prognosis of mammary actinomycosis is favorable if proper treat-

ment can be instituted early. Some kind of operation is indicated in all cases, but must

be varied from excision of the entire area of diseased tissue, wherever possible, to simple

opening and draining of abscesses where more drastic measures are impossible. The

complete eradication of the diseased tissue removes the source of the trouble and may in

itself be followed by cure, but the numerous prolongations and extensions that obtain

when the disease is advanced, make the measure applicable to cases of moderate extent

and severity only. Whatever is done, care should be taken so to treat the lesions as

not to spread the disease by distribution and implantation of the actinomyces.

In the secondary cases, the lesion appearing late in the breast may show what the

primary trouble is when its correction is impossible. About 50 per cent, of the

secondary cases died.

Treatment.—In young women with well-developed areas of involvement, the diseased

tissues should be excised. This is presumably the safest and most satisfactory treatment
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but when it is not permitted, the fistulous tracts should be treated by local applications

of iodine or carbolic acid. Extensive involvement of the breast requires amputation

and the complete removal of all the diseased tissues even to cleaning out the axilla when

enlarged lymph nodes can be found. Whatever is done in the way of excision, eradica-

tion or local application, the patient should be given large doses of iodide of potassium

as routine treatment, both during the period of local treatment and after it has been

completed. Iodide of potassium is known to bring about a cure in many cases of ac-

tinomycosis whether in the breast or elsewhere, and is the only drug that is known to be

of any benefit in the treatment of the disease.

SYPHILIS OF THE BREAST

Syphilis of the breast is a rare disease, is becoming more rare, and promises to be

almost unknown in the future, because of the substitution of artificial infant feeding

for the "wet nurse," and because of the improve-

ment in the means of recognizing and treating

syphilis in its early stages.

Manifestations of all three stages of the dis-

ease have been described as affecting the breast.

I. The Primary Lesion or Chancre.—This may
occur upon the nipple, the areola, or the skin. It

was formerly a rather frequent affection among

wet nurses and resulted from the infection of

"chapped," abraded, or fissured nipples by mu-

cous patches in the mouths of congenitally syph-

ilitic infants. Occasional epidemics of syphilis

have been known to occur, a succession of wet

nurses being infected by the same syphilitic in-

fant, or a succession of infants by the same syph-

ilitic wet nurse. Wet nursing having almost com-

pletely ceased as a vocation, this means of disease

dissemination is fortunately at an end and the

rare cases of chancre of the breast observed at the

present time are almost exclusively the result of

the infection of a female breast by mucous patches

in the mouth of an adult of the opposite sex.

Fournier (Les Chancres Extra-genitaux, Paris,

1897) found that 6.33 per cent, of all chancres

were extra-genital in situation. Of 672 cases of

this kind collected by him, 19 were upon the

breast; of 481 cases, collected by his pupils, 40 were upon the breast. Of these 59 cases

of mammary chancre only 3 occurred in men. In 39 of the cases they were multiple.

They were usually confined to the nipple, sometimes occurred in the sulcus at the

junction of the nipple and areola, and in rare cases were at the periphery of the areola

or upon the skin beyond.

These chancres differed widely in size and configuration, though when they were

fully developed they usually presented the typical characteristics of the Hunterian

chancre. They may, however, lack any or all of these qualities and occur in the form of

Fig. 112.—Chancres of the nipple.

(Fournier.)
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minute erosions or fissures at the base of the nipple the painless character of which is

alone suspicious. They are not infrequently bilateral and multiple. Vennes (Mont-

pellier med., 1905, XX, 549) saw a healthy woman infected through "wet nursing" who
had one chancre on the right and eight on the left breast. Gravagna ("Syphilis,"

Paris, 1905, III, 588) called attention to a specimen in the museum of the Saint Louis

Hospital in Paris, that shows 28 separate chancres about the nipples of a wet nurse in-

fected by a syphilitic infant. Sometimes the chancre is very large as in the case reported

by Petges (Jour, de med. de Bordeaux, 1913, XLIII, 421) in which the right breast of

the patient showed a large rounded ulceration 10 cm. in diameter, centering about the

nipple. It was red, had clean borders, secreted abundant lymph, and had exuberant

granulations over the surface projecting nearly 2 cm. The entire nipple and areola were

lost in the lesion. The axillary lymph nodes were enlarged and hard. The subsequent

appearance of syphilitic roseola proved the diagnosis of the disease.

GoTTHEiL (Jour. Cutan. Diseases including Syphilis, New York, 1908, XXVI, 280) observed a married

woman aged 40 years, whose husband bit both of her nipples, not causing bleeding, but leaving the

marks of his teeth upon the structures. The marks soon disappeared, and she forgot all about the

circumstance until some weeks later when the nipples began to be " sore." Even then she attributed the

soreness to irritation of the clothing, and recalled the injury only when carefully questioned as to ante-

cedent accident. When she came under observation, there was, on the right breast, just above the

nipple, and occupying the areolar area, an oval, inflamed elevated and eroded lesion measuring ^^ by J2

inch. The margins were brownish red and angry looking, the center ulcerated and depressed, and the

entire base, the seat of a very hard, painless, typical snjhilitic induration. The skin around the lesion,

and, in fact, that covering the entire gland is reddened, covered with vesiculo-papular eruption, and in an

acutely ini3amed condition.

On the left breast the entire nipple and areola are swollen, dusky red, and covered with a dark

brown adherent crust. The nipple is four times the size of its fellow on the other side, and it and the

areola about it are the seat of a large, painless induration. The skin covering this breast is also the seat

of an acute exanthematous efflorescence. Besides these lesions the patient showed a macular general

exanthem, with lesions of the palms of the hands, adenopathy and angina.

Later the large dark crust detached from the left nipple, leaving a half-dollar-sized typical sclerosis.

The exanthematous lesions were attributed to some external application used by the patient.

In discussing the case Dr. Paroumgian remarked that he had, sometime before, seen a case with .

three chancres on one breast and two on the other, contracted by the patient from her own child that had

been infected through the kisses of a servant in the house.

A somewhat rare form of the primary mammary lesion is the "incrusted chancre,"

mentioned by various writers and described as a well-circumscribed round or oval sore

surmounted by a tightly adhering brown or dirty gray incrustation, removal of which

reveals an ordinary Hunterian chancre, as soon as the oozing following the removal of

the crust has been arrested.

Such a case has been reported by Gravagna ("Syphilis," Paris, 1905,111, 588): A young woman having

lost her third baby shortly after its birth, being in good health, and troubled by the painful distention

of her breasts with milk, sought relief by nursing another baby in the hospital. She shortly observed

that there were white patches in the baby's mouth. Later she developed two chancres on the left nipple

and areola, and one on the right nipple. Those on the left were of the erosion type, but that on the right

were of the rare "type crousteux." All of the lesions were indurated and painless.

Fournier has also described a "confluent chancre," in which a number of minute

superficial and seemingly benign sores coalesce to form an erosive lesion of considerable

extent.

The mammary chancres are at times destructive and may become phagedenic and

destroy the mammary tissues to a considerable extent. Milk fistulas may result from -
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chancerous erosion and destruction of the milk ducts as in the case reported by Maret-

Lavilli.

II. The Secondary Lesions.—The cutaneous eruptions of genital syphilis, or extra-

genital syphilis not mammary, being common to the skin generally and in no vfay

peculiar to the breast, can be dismissed without further mention.

Two remaining secondary manifestations merit attention.

1. The Mucous Patch or Condyloma Latum.—This lesion may occur upon the

nipple, or upon the areola, or upon both, or it may occur in the sulcus between a pendu-

lous breast and the chest wall. It occurs most frequently where the skin is soft and warm

and moist, as a slightly elevated, glazed, red area, covered when moist, and compara-

tively undisturbed, with a grayish slime. It can scarcely be mistaken for any other

lesion. Mucous patches are of an importance that can scarcely be overestimated, being

the chief source b}' which the transmission of the disease from the syphilitic nurse to the

healthy infant takes place.

2. Diffuse SyphiHtic Mastitis.—This is a somewhat rare condition that makes its

appearance later in the secondary stage. Attention was first attracted to it through

the work of Ambrosoli (Di una mallati della glande mammae, Gaz. med. clin. ital. Lom-

bardia, 1864) whose observations were confirmed by Lancereaux (Traite practique et

historique de la syphilis, Paris, 1874). AmbrosoH reports two cases, one a 19-year-old

girl with papules upon the genitals, who in 37 days observed swelling and hardness of

the right breast that increased by one-third of its original size. The skin was not dis-

colored, the temperature was not elevated, the axillary nodes were not enlarged. In a

few days the other breast became similarly affected. Mercurial treatment was promptly

followed by return to the normal size and condition. The other case was a woman 24

years old, similar lesions of whose breasts promptly recovered after the employment of

iodide of potassium following mercury.

Unlike the lesions previously mentioned, diffuse syphilitic mastitis frequently occurs

in the male breast which swells and causes the patient to suffer from a sensation of

increased tension, though there is little actual pain. When palpated, the breast feels

nodular, not unhke the female breast in chronic interstitial mastitis or abnormal involu-

tion. There is but slight inflammatory reaction and the fibrotic process makes slow

progress. Softening and ulceration of the diseased tissues sometimes but rarely occurs.

Rouanet (Mercredi med;, Paris, 1895, VI, 73) spent some time studying diffuse syphilitic

mastitis and reports a case in a man. He believes that the condition may occur either

in the secondary or tertiary stages. The lesions may become much like cancer but do

not ulcerate.

III. The Tertiary Lesions.—Of these. the most frequent is the gtimma which may be

either subcutaneous or intraparenchymatous. Gummasa of the breast are sometimes

multiple and bilateral, but in the ordinary run of cases are single and unilateral. Trau-

matic injury seems to exert some predisposing influence in their formation. They occur

in both men and women. Barthelemy (Bull. soc. franf. de dermatol. et syph., Paris,

1896, VII, 38) reports a case of bilateral gummas of the breast in a man; Richter (Der-

matologische Zeitschrift, Berhn, 1903, X, 897) a very clear case of gumma in a young

man of 22, two years after syphihtic infection. They make their appearance as hard,

well-circumscribed, movable nodes of varying size, and increase slowly and without pain,

to eventual softening, ulceration and cicatrization. During the open stage of the lesion

a foul-smelling grumous, brownish fluid is discharged. It represents the products of

necrosis and its escape continues until a deep ragged ulcer is formed and cicatrization
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begins. As the lesion is apt to be centrally situated, the nipple is not infrequently de-

stroyed and in severe cases almost the entire breast may become slowly transformed

into a malodorous slough closely simulating a broken-down malignant tumor as in the

remarkable very destructive gumma reported by Bryant ("Diseases of the Breast,"

1867, p. 73).

He reports the case of a woman with an induration of the upper half of the left breast that had been

coming on for 8 or 10 months. In August, 1869, the skin on the lesion was natural. In addition to the

mammary induration she had a lesion over the frontal bone. In October, 1869, the skin had become
"bossy" and there were external signs of inflammation—heat, redness and fluctuation. In March,

1870, the breast had become as large as a cocoanut, the skin over it was ulcerating, and the gland

Fig. 113.—Gumma of the breasts with other tertiary lesions of syphilis. (Porter.)

tissue seen through the opening looked dead and presented a "yellow wash-leathern aspect so character-

istic of syphilis." In September, 1870, the whole mass sloughed and fell as a putrid mass into a basin

leaving a clear granulating surface. On November 10, 1870, the woman was well.

Actual gangrene may occur as in Robinson's case (Medical Times and Gazette'

London, 1864, II, 261). A less frequent manifestation of tertiary syphilis is diffuse

syphilitic mastitis. Fundamentally the process is similar to gumma, but instead of the

force of the infection concentrating at a single focus and effecting complete destruction,

it occurs at many tiny scattered foci, and distributing its force over considerable tissue,

loses its extremely destructive character. The result is a subacute inflammatory dis-

turbance without resemblance to tumor, without ulceration, and terminating in more

widespread sclerosis when the final stage is reached.

Congenital s3T)hilis may also affect the breast, producing a chronic caseating lobular

mastitis to which Billroth and Loeck first drew attention in 1880. It seems not to
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diSer essentially from diffuse syphilitic mastitis of acquired syphilis, and is a late mani-

festation of congenital syphilis.

Gummas also occur in the breasts of congenitally syphilitic children. Mention of

such is to be found in the writings of Birsch-Hirschfeld, Gay, Groma, Henning and

Neumann.

S5T)hilitic disease of the breast sometimes takes place through continuity of tissue,

as, for example, in cases with syphilitic osteoperiostitis of the underlying ribs.

Diagnosis.—It may be easy to make a clinical diagnosis of syphilis of the breast,

or it may be impossible to do so. A typical Hunterian chancre of the nipple or areola,

or a characteristic gumma in a person with a clear syphilitic history, ought not present

difficulties, yet the rarity of syphilis of the breast is such as to cause them to be mistaken

either for more simple or for more dangerous conditions.

Thus, chancres of the breast may be mistaken for fissures with simple infection and

ulceration, for eczema, for herpes, which are less important, or for squamous-ceU car-

cinoma or Paget's disease, which are more so.

Minute, atypical and harmless appearing sores about the nipple and areola may not

arouse any suspicion of their true nature and the advent of the secondary eruption comes

as an unpleasant surprise to both patient and physician. But even in cases in which the

lesion is most typical in appearance, one should hesitate in the absence of confrontation

—-a rare possibility in such cases—to pronounce the lesion to be a chancre upon its

physical characteristics alone. In every suspicious case the microscope should be called

into requisition, and a drop of the lymph obtained after removal of crusts and abrading

the surface examined for Treponema pallidum, either by the aid of a dark field illu-

minator or by staining methods. If such an examination cannot by made by the medical

or surgical adviser of the patient, the cooperation of some competent laboratory worker

can easily be secured, to whom a drop of the lymph, spread thinly upon one or two clean

glass microscopic slides and simply dried in the air, may be sent for examination and
diagnosis.

No matter how atypical the chancre, however, there are certain features that ought

not be overlooked and that should be given careful consideration so soon as suspicion

of syphihs is aroused. These are the absence of pain and the presence of enlarged

lymphatic nodes, both of which point strongly toward syphilis.

Fissures of the nipple, eczema, herpes, squamous-ceU carcinoma and Paget's disease

are the conditions most often confused with chancre, and as the similarity between them
is often too great to permit of correct differentiation by clinical means, the assistance of

the laboratory becomes imperative.

The constitutional symptoms attending the period of primary incubation and the

primary stage do not differ from those of chancre elsewhere. The first lymph nodes to

show enlargement are those of the anterior pectoral chain which become easily palpable

and sometimes visible.

Although it has been said that mammary syphihs is exceptionally malignant, we have
been unable to find any evidence in support of that opinion.

Gumma of the breast is frequently mistaken for cancer. The "cancer verolique"

of the "Nosologia Methodique," published in the eighteenth century by de Sauvages,

seems undoubtedly to have been gumma of the breast, as it disappeared under medical

treatment.

When an ulcerating mass is found in the breast, the differential diagnosis requires

the consideration of the following diseases, the order of frequency being about the same
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as the order in which they are named; cancer, sarcoma, chronic pyogenic mastitis,

tuberculosis, syphiUs, actinomycosis and sporotrichosis.

The differential diagnosis between chancre and gumma of the breast may present

difficulties, as in a case recently observed in the out-patient department of the German
Hospital of Philadelphia:

The patient was a woman 30 years of age, the mother of four healthy children, who had on one breast

a rounded elevated encrusted sore with an indurated margin. It was approximately 2 cm. in diameter

and occupied the upper surface of the nipple and the adjacent surface of the areola. It was highly sug-

gestive of cliancre and the axillary lymphatic nodes were enlarged. The patient was treated for several

weeks with bland ointment without improvement. Three separate examinations were made for

Treponema, but none was found. Two Wassermann tests, made by two different serologists, were,

however, strongly positive. After some days the ulcer developed a "punched-out" appearance that

strongly resembled a gumma. The lesion quickly disappeared after an injection of neosalvarsan.

Rosenthal (Dermatologische Zeitschrift, Berlin, 1903, X, 398) tells of a young girl that

suffered from both gonorrhea and syphilis:

A year after first being seen she experienced marked swelling of one breast. A surgeon made a diag

nosis of mastitis, and incision was recommended. Dissatisfied, she consulted a gynecologist, who told

her that it was a cancer and that the breast should be amputated. She now returned to Rosenthal, who
upon examination found the right breast as large as two fists and the seat of six or eight circumscribed

hard nodes, some apparently in the breast, some behind it. On the skin surface two had softened. The
diagnosis was now changed to syphilitic mastitis. The patient never came back, but Rosenthal heard

that it was because she had recovered under antisyphilitic treatment.

Beer (Medical News, New York, 1905, LXXXVII, 825) reported the following

case:

A married woman 35 years of age who four months before coming under observation observed a mass

in the left axilla and, a few weeks later, a similar mass in the upper half of the left breast. The latter was

about 2 inches in one diameter by 3 inches in the other, not tender, freelj' movable and not attached to the

skin. The nipple was normal. Soon a mass appeared below the left clavicle. Various doctors told

the patient that the disease was cancer and advised operation. Careful questioning determined that the

patient had been infected with sjrphilis by her first husband some years before. She was placed upon

antisyphilitic treatment, and at the time the report was published was nearly well.

That unnecessary operations may sometimes be performed under these conditions

is shown in the case reported by Bruc (Montpel. med., 1903, XVI, 244) of

an Italian woman who had had syphilis eight years before, all signs of which had disappeared under

treatment. A year before the paper was published she found a tumor in the breast which a surgeon

removed. The operation was a failure and ulceration followed.

Heller (Miinch. med. Wochenschrift, 1903, L, 738) has reported the following

interesting case:

A woman aged 62 years had previously suffered from a considerable number of soft and hard tumors

of the skin that had been diagnosed gummas and improved under treatment. Jan. 27, 1902, the patient

discovered a small tumor in the lower outer quadrant of the left breast. It was carefully examined and

diagnosed scirrhus. In the right mamma there was another walnut-sized, hard, well-circumscribed node

from which palpable strands radiated in all directions as in scirrhus. The general condition of the patient

was bad, and the discovery of bilateral cancers was looked upon as sufficient explanation for it. The

presence of syphilitic infection being in no way opposed to the occurrence of cancer, the diagnosis of can-

cer of both breasts was made. The bad general condition caused the postponement of operation for a

time during which the patient should be given general treatment. She was, therefore, placed upon iodide

of potassium. The tumors in the breasts soon changed, became round, and gave evidence that they were

not cancerous. At length they softened, the skin purpled but they did not ulcerate. By the spring of

1902 they had entirely disappeared. In June, 1902, a new tumor appeared in the upper outer quadrant
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of the left breast. The skin was unattached and unchanged. In spite of 40 or 50 gummas having healed

in this patient, this one did not show any such tendency and persistently increased until it became as

large as a large apple. It seemed to fluctuate, but an aspirating needle secured no pus. An operation

was begun by opening the lesion, when 500 cc. of gummatous matter filled with flocculi were obtained.

It was then clear that it, too, was a gumma and not a cancer, and further operation was regarded as

both unnecessary and dangerous. Under antis5rphilitic treatment it healed completely and there were

no more tumors.

Gumma may also be mistaken for sarcoma as in Patterson's case (Proc. Roy. Soc,

London, 1909-10, III, Clinical Section, 82):

A woman aged 26 sufiEered from a hard irregular nodular formation in the upper outer quadrant of the

right breast. It was not adherent to the skin or deep fascia, and the axillary nodes were not enlarged.

Explored under chloroform anaesthesia it was found to be hard and regarded as sarcoma, which opinion

was confirmed \>y microscopic examination. It was removed. Two or three weeks later the suture holes

ulcerated and small red nodules appeared in the surrounding skin along the line of incision which became

brawny and infiltrated, and finally ulcerated. The ulceration^spread and the axillary and supra-clavicu-

lar nodes became enlarged. Fourteen weeks after operation a smooth hard swelling developed over the

sixth rib in the axillary line, ilercury and iodide of potassium were administered and the lesions

quickly healed. Three years subsequently she was in perfect health.

It thus becomes not only desirable, but absolutely imperative to make use of the

assistance of the laboratory in all doubtful cases.

The process of ulceration is slower in cancer than in gumma, and the involvement of

the axillary lymph nodes is much earlier in cancer. Ulcerated maHgnant tumors are

usually painful, gummas painless. The ulcerating gumma is soft; the ulcerating cancer

is surrounded by a dense induration.

Sarcoma usually occurs as a nodular rounded tumor that slowly reaches the surface

causing atrophy and ulceration of the overlying tissue. The tumor mass can usually

be felt and more or less definitely outlined. In tuberculosis, sinuses .and fistulas are

formed by the gradual extension of the disease to the surface, and the discharges are

purulent and may contain tubercle bacilli. Actinomycosis of the mamma, which also

causes abscesses with communicating fistulas and external sinuses, may be recognized by

the occasional presence of the "actinomyces grains" or ray fungi in the pus of the dis-

charges. Sporotrichosis, of which but few cases have been reported, may present

greater difficulties of differential diagnosis, its true nature only being revealed through

bacterioscopic and cultural methods.

It should be remembered if this examination is to be successful it must be made before

the patient receives salvarsan or mercury, or before mercurial preparations are applied

locally.

In tertiary syphilis this method of examination usually fails because of the very

small number of specific microorganisms present. It is therefore necessary in such

cases to pursue another method of study. To this end a needle is introduced into a vein

in the arm, a,nd blood withdrawn for making a Wassermann or Noguchi test. The

most simple device known for securing the blood is that suggested by Keidel (Jour.

Amer. Med. Asso., i9i2,LVIII, 1579). It can be used by any one possessed of a small

amount of skill, and the blood can be forwarded, without danger of contamination, to

a distant laboratory in the same tube in which it is collected.

The positive Wassermann reaction is not in itself conclusive evidence that the

lesions in the breast are syphilitic. A patient with a cancer or a sarcoma may be

syphilitic as well as another, but the discovery by this method of examination that

the patient has syphilis adds an important item to our data for diagnosis. With the
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knowledge that the patient has syphilis comes the indication for immediate antisyph-

ilitic treatment, and through this final test the diagnosis of many difficult cases may
be perfected. All cases with suspected cancer and known syphilis should await the

effect of the antisyphilitic treatment, before being operated upon for the cancer.

Prognosis.—The prognosis of syphiHs of the breast does not differ from that of other

syphilitic lesions. Prompt treatment causes the rapid healing of the lesions. Deformity

may follow in proportion to the extent of tissue destruction effected by the disease,

which in turn will be in proportion to the promptness and efficiency of the treatment.

Treatment.—The treatment to be advised in the treatment of all forms of syphilis,

including that of the breast, is the intravenous injection of neosalvarsan. The only

exceptions are in cases that for any reason show distinct evidences of meningeal irrita-

tion from any cause, or suffer from marked impairment of the renal function from other

causes than syphilis. The existence of cardiac lesions should not be looked upon as a

contra-indication, although, it is perhaps advisable in such cases to decrease the dose

somewhat.

In ordinary cases the biniodide of mercury, combined with one of the iodides and

consisting of the so-called "mixed treatment," is given to supplement the effects of

the neosalvarsan.

The efficacy of the treatment must be determined solely through blood examina-

tions, made at occasional intervals. Injections of 0.9 gram of neosalvarsan repeated

at intervals of about a month should be continued until the blood test (Wassermann

reaction) is negative. Three or four injections are usually necessary to accomplish

this effect, and after it the mixed treatment is continued for a varying number of years.

During this time the arsenical preparations are held in reserve lest there should be a

relapse and the blood again show a positive reaction. This treatment, carefully carried

out, will bring about good results in mammary or other forms of syphilis.

Local treatment is indicated in all cases of open lesions of syphilis. For the chancrous

ulcerations it is well to employ a powder consisting of equal parts of boracic acid, acet-

anilid and calomel. Many syphilitic ulcerations are benefited by applications of

"black wash."

For tubercular syphilis, rupial lesions, and ulcerating gummas mercurial ointment is,

perhaps, to be preferred.

In all cases attention is to be paid to the general hygienic and dietetic treatment of

the patients who are apt to be anemic and debilitated.
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SPOROTRICHOSIS OF THE BREAST

Sporotrichosis is a rare form of human infection, the first occurrence seeming to have

been observed and studied by B. R. Schenck ("Bulletin of the Johns Hopkins Hospital,"

December, 1898). A second case was studied by Hektoen and Perkins ("Journal of

Experimental Medicine," 1900-01, V, 77). Additional cases were studied and

reported by de Beurmann and Gougerot (Ann. de dermatologie et syphihgraphie, 1906,

837), and by Lutz and Splendore (Centralblatt fiir Bakteriologie, etc., 1907, XLV, Orig.
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632). By Aug. 8, 1908, the writer of an editorial in the Journal of the American Medical

Association was able to give references to 14 cases of the infection, recorded in the world's

literature. In 191 2 Ruediger (Journal of Infectious Diseases, 191 2, XI, 193) published

a collection of 57 cases that had occurred in the United States. In the same year de

Beurmann (British Medical Journal, Aug. 16, 191 2, II, 290) stated that more than 200

cases had been placed upon record since the beginning of his interest in the subject in

1903. From this brief survey of the history and chronology of the subject it will be seen

that sporotrichosis is an infection that has but recently received attention and presents

itself somewhat in the light of a new disease.

As a disease of the breast sporotrichosis is exceedingly rare. In the most complete

monograph upon the subject that has come to our attention, Quenu ("'De la sporo-

trichose mammaire," Revue de chirurgie, Paris, 1914, XLI, 585), has been able to collect

only five cases. They are of sufficient interest, however, to merit attention because of

the difficulty of making a correct diagnosis and thus possibly subjecting the patient to

an unnecessary operation for a condition that is commonly amenable to other than

surgical treatment.

Etiology.—The infection is caused by a fungus—sporotrichum—characterized by

a delicate spore-bearing mycelium, the filaments of which are slender, partitioned, color-

less, much branched and tangled and measure about 21J. in diameter. The chief charac-

teristic is the occurrence of spores along the length of recumbent filaments either at

the extremities or on branches, arranged in cylindrical cuffs about lo/i in size or in

glomeruli, and readily isolated from one another. They arise, one by one, in variable

numbers along the mycelium, but as a rule in large numbers on each segment of the

thallus, there being no appearance of order in their arrangement. The spores are pear-

shaped, attached by a very delicate sterigima, from i-2/i in length and o-S/i in breadth.

The shed spores are ovoid and measure 3-6/j. in length and 2-4^ in breadth.

These generic characters vary in the different species of which, according to de

Beurmann, there are now known S. schencki, S. beurmanni, S. beurmanni var. asteroides,

S. beurmanni var. indicum, S. jeanselmei and S. gougerati.

It is not necessary to give the characters of these different species in a writing of this

scope. The microorganism can be seen and examined in the fresh and living state in

the pus from the lesions. It can also be examined stained, though this is less appropriate,

for the manipulations incidental to staining modify its appearance through shrinking.

It can also be cultivated, and in all cases where sporotrichotic infection is suspected,

the diagnosis should be assisted by sowing drops of pus upon various culture media, as

well as by the examination of a drop of the fresh pus with the microscope.

For purposes of culture, agar-agar, glycerine agar-agar and glycerinized potato are

most appropriate. The colonies usually appear in from 24 to 72 hours. Their general

appearance is like that of the Httle tufted colonies of the common moulds. Isolated

colonies spread in circular form, smears form more coherent bands with wrinkled and

folded appearance. The thick mycelial felt-work sooner or later assumes a brownish

color, and when it becomes dark the culture medium itself becomes brown. Though

the surface is fuzzy and the edges fringed, there are no aerial sporangia as in the moulds.

The sporotricha are pathogenic for men, horses, dogs, rats and white mice. Not

every species is pathogenic for all these animals, nor is it true that a culture that is

newly isolated from one of the animals is necessarily infectious for the others.

According to de Beurmann the fungus is widely distributed in nature. It has been

found upon green vegetables, upon bark, thorns, potatoes, various implements in the
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soil and in infected insects. It usually enters the animal organism through a wound of

the skin, and injuries about the fingers and hands are the common portals of admission.

Pathology.—The seat of primary infection is commonly spoken of by the French

writers as the sporotrichotic chancre, the metastatic lesions as sporotrichotic gummas,

but these terms have not become popular in English-speaking countries. The primary

lesion, which is traumatic to begin with, usually forms a deep, well-defined, sharply

circumscribed, undermined ulceration with a roughened base covered with a grayish

shining pus. When this is wiped away a bright red surface is left. From such a lesion'

the infectious agent spreads by lymph and blood metastasis. In the greater number
of reported cases lymphogenic metastasis seems to have predominated, so that the second-

ary lesions are in the neighborhood of the primary lesion along the lines of the lymphatic

vessels. Such lesions are naturally for the most part superficial. Each lesion begins

as an area of inflammation and spreads peripherally. In the center, at the oldest part,

there soon forms an abscess containing polymorphonuclear leucocytes and large phago-

cytes; round about this is a zone of infiltrated but not colliquated inflamed tissue, densely

invaded by leucocytes of all kinds, and containing many small giant cells and numerous

tubercle-like formations; beyond this and fading away into the surrounding healthy

tissue is a third zone of leukocytic infiltration, connective-tissue cell proliferation, with

plasma cells, basophilic cells and fibroblasts. The lesion is thus shown to be a true

specific inflammation, closely related to that of syphilis and tuberculosis.

In cases of blood metastasis, the portals of primary infection may remain undis-

covered. Such is the case in the reported instances of spirotrichotic infections of the

mammary gland. The lesion of the mamma was not the result of local infection but

of metastatic infection from some unknown source. In one of the cases (that reported

by Landouzy) the sporotrichium was found in the blood of the patient. No case of

primary direct infection of the mammary gland is known to be on record.

General Description of the Disease.—Briefly abstracted protocols of the reported

cases of mammary sporotrichosis, given below, will serve to show the clinical peculiarities

of this interesting disease.

De Beurmann and Gougerot (Soc. franf, de derm, et de syph., 1909, XX, 363).

The patient was a woman, a dishwasher 66 years old, emaciated and much bent with age. A sister

died with pulmonary tuberculosis. She entered the Saint Louis Hospital covered with soft suppurating

lesions with numerous external fistulas. The lesions not yet open were firm, movable beneath the skin

and painless. There were also some large ganglia in the inguinal regions. The lesions never attracted

attention themselves, and the patient always discovered them by accident. Among the lesions in this

case was one of the right breast. After treatment with iodides for a short time the lesions all disappeared

and the patient returned to a state of good health except that a hard tumor adhering to the skin remained

in the breast. This was diagnosed as a scirrhus. Upon careful palpation of the breast three other

smaller nodules could be made out, and it was suspected that the trouble might be sporotrichosis.

The breast was amputated. It was found to contain a cancer node at one side and sporotrichotic

nodules elsewhere. Microscopic examination verified the diagnosis of cancer and sporotrichosis.

Landouzy (Presse medicale, 1909, XVII, 985).

The patient was a woman, a housekeeper 66 years of age, apparently in good health, though she

showed a positive cutaneous tuberculin reaction. The present illness began with the appearance of a

nodule on one forearm. In the course of a month no less than 70 had made their appearance beneath

the skin of all parts of the body. There was also a periosteal frontal lesion. Upon the right breast

were cutaneous and subcutaneous ulcerated and incrusted lesions which about the areola and nipple

assumed appearances resembling impetigo, pityriisis and eczema. There was also a large pemphigus-

like bulla on the breast. The general condition of the patient remained good. Sporotricha were found



252 THE BREAST

in the blood of the patient. The treatment consisted in the employment of iodides by which the lesions

all disappeared in eight days.

Rouslacroix and Wyse-Lauzun (Soc. franf . de dermatol. et de syphiligraphie, 1909,

XX, 363.).

The patient was a woman aged 57 years, a cook. She suffered from ulcerating lesions on the arms,

wrists, calves, etc. Each began as a hard, indolent, painless node that rapidly enlarged and extended

upward to the skin which took on a violet hue. The node then softened, fluctuated, became painful

evacuated a small quantity of grayish-yellow pus striped with blood, after which it continued to ulcerate.

At the time of entering the hospital she had three such lesions on the upper aspect of the right arm. On
the outer inferior part of the right breast there was a tumor the size of a man's fist. It was hard and

mobile and without ulceration. A di gnosis of sporotrichosis was made and the patient placed upon
iodides. At the end of about eight days aU of the cutaneous lesions had disappeared and the large

mammary lesion had resolved itself into three small nodules the size of walnuts.

Lerat (Presse medicale, Beige, 1909).

This patient was a man over 70 years of age, a lover of horses and dogs. He was pale, emaciated and

weak. About six months ago he began to be troubled with a lump that appeared in the neck not far

from the "Adam's apple." When first observed it was firm and the size of a pea, but it rapidly enlarged

to the size of a nut. It softened and suppurated and was opened by a medical man who thought it a

suppurating sebaceous cyst. Later, however, another similar nodule appeared below the hyoid bone.

Detailed examination showed that the patient had also 1 pigeon's-egg-sized nodule in the right breast.

This the patient thought resulted from a blow that he had experienced some time before. The nodule

WIS firm and was neither attached to the skin nor the deeper tissues. It was thought to be a cancer.

There was a third nodule at the inner border of the biceps muscle of one arm. It was the size of a cherry,

well circumscribed, covered with violet skin. A fourth nodule was found about 2 cm. above the crest

of the ilium. It appeared as a subcutaneous swelling like a sebaceous cyst.

The patient was seen again in three weeks. The tracheal and mammary nodes had softened, evacu-

ated and fistulated. The evolution and peculiar appearances of the lesions suggested sporotrichosis.

Tubes were inoculated and cultures of the sporotricha were obtained.

Quenu (Rev. de chirurgie Paris, 1914, XLIX, 585) reports a case that occurred in a

woman 58 years old.

She complained of a tumor that had been forming in the right breast for six months. It occupied the

outer lower quadrant and formed a firm indolent swelling that already increased from the size of a nut to

that of a hen's egg. It was irregular and nodular, the skin which was adherent to it had a violet color

and the nipple was retracted. The tumor was not separate from the gland and was hard. There were

no enlarged lymph nodes in the axilla. A diagnosis of scirrhus was made.

Upon more thoroughly examining the patient, however, it was found that she had a lesion at the right

elbow, a little above the epitrochlear region. It was a small firm tumor, slightly elevated, and covered

with violet skin that was adherent, and was slightly painful on pressure. This was thought to be gumma
about a month old. Further examination revealed another nodule on the back of the level of the inferior

angle of the left scapula, and finally, still another lesion on the left buttock, with a central ulceration the

size of a dime, and appearing much like a tuberculous ulceration with fistulas.

The patient was very weak and thin. Nine years ago she had left-sided pleurisy that continued for

six months and was attended with much pain along the intercostal muscles. Two years ago she spent

five days in bed with symptoms of pulmonary congestion. Since recovery from that illness she has never

had any pulmonary symptoms. At no time had she any hemoptysis. Physical examination of the lungs

at present fails to discover any signs of disease. The family historj^ was negative. Wassermann re-

action negative. When the patient was next seen, the center of the mammary lesion had softened. On
this account and because of the scattered nature of the lesions, the diagnosis was changed from neoplasm

to mycosis, and the mammary lesion was punctured and grayish pus obtained. The cavity was then

opened and curetted and a portion of its wall excised. Later the small nodules softened, umbilicated and

evacuated.

The patient was treated with potassium iodide, and the smaller lesions all promptly healed and the

larger one in the breast greatly improved.
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The pus obtained from the mammary lesion when planted upon glucose agar failed to give a growth of

any kind, but a simultaneously made culture upon glycerinized potato gave a culture that corresponded

with the description of Sporotricha beurmanii.

These five cases, one in a man, four in women, have in common, the occurrence of

multiple lesions, of which some are mammary. They all occur in patients past middle

life, and in none is the portal of original entry to be established. In three the mammary
lesion was at first mistaken for cancer; in one it was associated with cancer. In all

the disease was checked by appropriate treatment.

Diagnosis.—In cases of sporotrichosis with a dermal lesion that is the evident portal

of entry, and with multiple secondary lesions appearing in succession and having the

characteristic history of appearing as firm painless nodules that grow to a certain size,

reach the skin surface, become attached, cause purplish discoloration of the skin followed

by softening and ulceration, the diagnosis ought not to offer great difiiculty. But in

cases in which a considerable sized firm attached swelling appears in the breast without

other lesions—which may be possible, though no case is reported—or with other lesions

so trivial that the patient may say nothing about them, the diagnosis may present

grave difficulties. Naturally the patient finding an increasing firm lump in the breast,

fears carcinoma, and the medical adviser is very apt to share her opinion. With our

present crude methods of diagnosis it may not be possible to arrive at the truth but a

short delay may be followed by the characteristic changes. The node softens, and

an exploratory puncture reveals the grayish or grayish-yellow pus in which the sporo-

tricha may be found immediately with the microscope, or in a few days by culture.

In cases with multiple lesions the disease is most apl to be mistaken for syphilis but

here the history of the case, a negative Wassermann reaction, and the examination of

the pus for the sporotricha should enable the proper diagnosis to be made.

Prognosis.—-The prognosis of sporotrichosis is good when the proper treatment is

instituted. Fortunately, mistakes in diagnosis may not be a serious menace to the

patient. If the disease be mistaken for cancer and the breast removed, the patient

suffers a useless mutilation, and the disease may break out elsewhere or recur in the

wound; if it be mistaken for syphiHs and treated accordingly, little harm and much
good may result if potassium iodide be employed. Salvarsan and other arsenical com-

pounds may not be beneficial and mischief might follow their unnecessary employment.

Treatment.—In all the cases mentioned above, great benefit or permanent cure

followed the use of iodides. The exposed lesions may be locally treated by the appli-

cations of Lugol's solution and potassium iodide should be given internally. The
protocols of the cases cited show the promptness with which the drug acts, for in two of

the cases the lesions entirely disappeared under this treatment in eight days.



CHAPTER VII

CYSTS OF THE BREAST

Cysts are well circumscribed spaces filled with fluid or stmi-fluid contents. They
are divisible into two groups which Marchand has designated true and false cysts.

The former have distinct walls; the latter no distinct walls. The former arise through

accumulation of fluids in preformed spaces; the latter through the coUiquation or lique-

faction of morbid tissue.

The following classification outlines the chief characteristics of the principal forms

of cysts:

I. True cysts, having definite circumscribing walls.

A. Arising from Antecedent Normal Structures.

(a) Lined with epithelial cells.

1. Retention cysts—formed through the retention of glandular products through obstruc-

tion of the normal outlets.

2. Exudation cysts—formed through the excessive collection of glandular products in

ductless glands.

3. Teratoid cysts—formed through the collection of fluid through retention or exudation in

abnormal or vestigial structures.

Dermoid cysts.

Tubulo cysts.

(J) Lined with endothelial cells.

1. Exudation cysts caused by excessive collection of fluid in normal serous cavities

—

bursse, etc.

2. Cysts following old hemorrhages and abscesses of the central nervous system, cavities

of new formation becoming lined with endothelial cells as the result of regeneration

and protection activities.

B. Arising through the Growth of Parasites in the Tissues.

(a) Echinococcus cyst or hydatid cyst.

(i) Cysticercus disease.

II. False cysts, having no circumscribing walls.

(a) Suppuration cysts—old and cold abscess.

(i) Hemorrhagic cysts—following interstitial hemorrhages.

(c) CoUiquation cysts resulting from tissue metamorphosis and necrosis.

The cysts of the breast may be of single or multiple occurrence, of varying size and

of great diversity of contents, and may arise in various ways from various structures.

For purposes of discussion the cysts of the breast may be grouped as follows:

1. Cysts arising from structures in the skin of the breast.

2. Cysts arising in the parenchyma of the breast.

3. Cysts occurring in the stroma of the breast.

4. Cysts occurring in tumors of the breast.

5. Cystic disease of the breast.

I. Cysts Arising from Structures in the Skin of the Breast.—Of these, two are of

importance, though rare in occurrence; the sebaceous cyst and the dermoid cyst. In

many textbooks, and according to most lecture room teaching, the sebaceous cyst is a

retention cyst formed in consequence of the obstruction of the outlet of a sebaceous

gland that becomes greatly distended with accumulated secretion, while a dermoid

2S4
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cyst is a teratoid inclusion of embryonal skin-forming elements, whose subsequent de-

velopment results in the formation of a solid tissue that eventually becomes cystic

through the collection of secreted and desquamated products of the dermal elements.

Teleologically the two are without connection, are in no manner related to one another

and should be quickly differentiated both theoretically and practically.

As a matter of fact, however, the relation of the two is so far otherwise as to make

it a matter of doubt in the minds of many pathologists whether they are not the same

thing—that is, whether the greater number of sebaceous cysts, or in fact all sebaceous

cysts are not in reality, dermoids, or vice versa, whether such dermoids as occur in the

skin, and sometimes make their appearance in the breast, are dermoids in the accepted

sense, or are sebaceous cysts.

Aschoff (Lubarsch and Ostertags Ergebnisse der allg. Path. u. path. Anat., 1895, 477)

gives the following outline of the cystic diseases of the skin

:

I. Simple Epithelial Cysts.—The walls are smooth and lined by a single or multiple layer of

squamus epithelium without typical arrangement. They occur through:

(a) Retention of the contents of the normal glandular formations of the skin—hair follicles,

sebaceous glands, sweat glands and comprise mileum, comedo, Chiari's follicular cyst, etc.

(b) Neoplasm of the glandular appendages of the skin—syringo-cyst, adenoma, etc.

(c) Embryonal displacement of the epithelium.

(d) Traumatic displacement of the Malpighian layer.

II. Epidermoid Cysts.—These are lined with epithelium usuaUj' showing a definite papillary

structure and a typical stratum Malpighi. They occur:

(a) From the presence of embryonal germs in the skin, such comprising the greater number of

atheromas [in this Aschoff follows Franke and Chiari].

(6) From traumatically displaced fragments of the skin.

III. Dermoid Cysts.—The walls of these are lined with epitheUum upon a papillary layer beneath

which or in which the appendages of the skin—sebaceous glands, sweat glands and hair follicles

—are found. The whole cyst wall resembles the structure of the external skin, parts of it re-

produce it. Such tumors originate only through dislocation and isolation of the embryonal

germs of the skin.

Aschoff adds that the sharp separation of these groups is not always possible, espe-

cially with reference to groups II and III, and here he simply restates the difficulty

experienced by Chiari in his endeavors to find out what the atheroma or sebaceous cyst

really is.

Chiari (Zeitschrift fiir Heilkunde, 1891, XII, iSg) found it necessary to include the

following under the term atheroma:

1

.

Retention cysts of the hair follicles and sebaceous glands that lie in the cutis and subcutis and have

lost their connection with the surface.

2. Dermoid cysts of the most simple character, like the hair-forming skin dermoids that occur by
preference in the fissural regions of the body.

All this goes to show that it is difficult to determine the nature of such cysts as are

termed sebaceous cysts or atheromas and dermoids. There is, in fact, no criterion.

The presence of a papillary layer may be observed in each; hairs may occur in both.

Much stress was formerly laid upon the presence of the papillary layer but Aschoff

agrees with Unna and Beneke that its presence or absence is no proof, as papillary bodies

may appear and disappear, and are therefore very irregular in occurrence in the epi-

dermoid cysts, though constant in dermoid cysts.

It is claimed that the dermoid cysts can be recognized because they begin to form

as solid bodies and later become cystic, but the same is undoubtedly true of many
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atheromas, and is one of the arguments used by those desiring to prove that atheromas

are in reahty dermoids.

To say that the dermoids are congenital and the atheromas acquired affords no aid

in their differentiation, for though undoubtedly congenital in occurrence, it is only later

in life that the dermoids grow to a size attracting attention, and that the atheroma is

not seen until middle life is no proof that its germs have not been present since embryonal

life.

But not to prolong this academic discussion unduly, let it be supposed that the der-

moid is congenital and does depend upon embryonal inclusion and that the atheroma

is acquired through obstruction of glandular outlets.

It is a mistake to suppose the atheroma or sebaceous cyst to depend upon obstruc-

tion of the outlet of a sebaceous gland. Were that the case it should be lined with

cells like those of the sebaceous glands and filled with sebum, but as a matter of fact

both the cyst and its contents are far more complex.

It is well known that the sebaceous glands are in connection with hair follicles into

which they open, the two having a common outlet. Should obstruction result from

retention of inspissated or pathologically altered sebum, the effect would be to obstruct

both the sebaceous gland and the hair follicle, and while dilatation of the former would

certainly occur, a dilatation of the latter would also become inevitable and the result-

ing cyst would consist chiefly of a wall derived from the dilated upper part of the hair

follicle. From this origin it is easy to account for th eotherwise difficultly explainable

contents of the cyst. If it were formed through dilatation of the sebaceous gland it

should contain sebaceous matter only and should be lined by sebaceous gland cells.

But as a matter of fact, sebum forms only a small part of the mushy part of the cyst

contents, in many of the atheromas is entirely absent, and the cyst wall consists of

stratified epithelium. To conceive the cyst to be formed by dilation of the follicles,

is to conceive it filled in large part with the lymph (serum) that might easily collect in

the follicle, to which is added as much sebaceous and fatty element as the associated

glands might furnish, as well as to account for the considerable quantity of squamous

epithelium in scales or lamella that can arise from the lining membrane to which such

epithelium is normal when derived from the wall of the hair follicle. The occurrence

of hairs in the cyst contents, a matter of great surprise when the cyst is supposed to arise

from the sebaceous glands, becomes a matter of great simplicity if the cyst arise from

the dilated upper part of the follicle, for its wall is then certain to contain the root of

at least one hair.

The formation of every cyst is, according to Ribbert, a two-fold process, and results

from distention and growth. If he be correct, while the process of distention is in progress,

growth is going on in the cyst wall which thus becomes more and more thick and better

provided with the foundation areolar and vascular structure that shall nourish the

epithelium and eventuate in a papillary layer. As the inner layers of the epithelium

arrive at perfection, the cells are shed singly or in groups or layers, and mingle with the

contents. Occasionally whole lamina hold together so that a concentric mass com-

posed of concentric layers of epithelial cells is found. As is not uncommon where

epithelial cells are thus accumulated, cholesterin platelets are also often found.

Such cysts must originate in the derm, and must be primarily superficial. Their

subsequent position and appearance will be largely determined by the local condi-

tions to which they are subjected. Thus, in the scalp where most frequent, their

descent is quickly checked by the resisting bony cranium, and the enlarging cysts ele-
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vate the tissues and present themselves as hemispherical enlargements. How dif-

ferently they behave when the subcutaneous tissue has behind it the soft mammary
gland with its fatty stroma, is evidenced by their disappearance into its tissue where

they are usually felt and not seen. If, however, one arise near the nipple, and have

beneath it the fibro-muscular tissues of that vicinity, it may be more easy for it to ascend

than to descend and it may make a visible appearance at the surface of the areola.

Great depths in the mammary tissue scarcely seems to be compatible with an origin

from the skin, so that such cysts are by common consent regarded as dermoids, though

there is no information as to how deeply situated a tumor derived from the derm may
become.

Discussion of this subject should not be terminated without a reference to Delbet's

explanation that the rarity of dermoid cysts of the breast is to be referred to the com-

parative lateness of embryonal life, at which the ingrowth of epidermis that is to form

the mammary gland takes place.

Having thus shown the difficulty of differentiating between atheroma and dermoid

and having failed to find any satisfactory criterion for separating the two, it is not

surprising to find that the cases of atheroma and dermoid cyst of the mammary gland

that have been recorded in the literature cannot be accurately assorted.

In reviewing the literature, however, one finds that the terms "atheroma"
"steatoma," and even "dermoid" are occasionally employed with reference to cysts

that have nothing to do with such formations except that they more or less closely

resemble them.

In the section upon Cholesteatoma, in the chapter upon "Sarcoma of the Breast"

in this book, much space has been devoted to the occurrence of cysts with squamous
epithelial linings and concentrically laminated epithelial contents—pearls—suspended

in more or less fatty fluid, in cystic tumors of the breast. Such cysts bear a not in-

considerable degree of resemblance to certain of the atheromas and dermoids, though

their origin is entirely different. We have found the following cases reported in the

literature:

Sebaceous, Atheromatous or Steatomatous Cysts of the Breast

" Balggeschwulst in der Brustdruse," Med. Ann. Heidelberg, 1835, I, 103.

Billroth.—Deutsche Chirurgie, XLI, go (reports 2 cases).

BiRKETT.—Holmes "System of Surgery," 1883, IH, 460.

Burggraeve.—Bull, de la soc. de riied. de Gand., 1857, XXIV, 160.

Cruveilhier.—Traite d'anat. pathologique, III, 338 (2 cases).

Fredet.—"Kyste sebac^e mammaire," Bull, et mem. de la soc. d'anat. Paris, igoy, 5 s., IX, 643.

Gerdy.—"Kyste sebacee de la mamelle," Bull, et m6m. de la soc. d.'anat. de Paris, 1852, p. 42.

GuYOT.—"Kyste sebacee du sein," These de Paris, 1853, No. iig.

Haeckel.—Beitrage zur Kentnniss der Brustdriisengeschwulste," Archiv fiir klin. Chirurgie, 1894,

XLVIII, 29g.

Klebs.—Handbuch der path. Anatomie, I, 99.

Lebert.—Bull, et mem. de la. soc. d'anat. de Paris, 1852, p. 42.

McGee.—" Case of Steatomatous Tumor of the Breast," Dublin Hospital Gazette, 1856, III, 358.

Porta.—"Dei tumori foUiculi sebasei," Schmidt's Jahrbucher, 1857, XCVI, 127 (3 cases).

Rodman.—"Diseases of the Breast," Phila., 1908, p. 82.

Russell.—Cited by Winckell (Lehrbuch der Frauenkrankheiten, 1886, p. 740) as having seen a case of

sebaceous cyst of the mammary areola.

Sheild, M. a.—"Diseases of the Breast," 1898, p. 146 (mentions 2 cases).

Tyrrell.—^" Sebaceous Tumors of the Breast," Proc. Pathological Society of Dublin, 1865-68, n.s.,

iii, 347-

Velpeau.—"Traite des maladies du sein," p. 314 (mentions the case of Guyot, vide supra).

17
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Dermoid Cysts or the Breast

AiBERS.—(Dermoid cyst of the breast) Atlas d. path. Anat., Erlauterung, III, 589.

Bloodgood.—"Benign and Malignant Cystic Tumors of the Female Breast," Bulletin of the Johns

Hopkins Hospital, 1907, XVIII, 139 (reports 6 cases).

Herrmann, K.—"tjber einen Fall von Dermoidcyste in der rechten Mamma einer 66 jahrige Frau,"

Prager med. Wochenschrift, 1890, XV, 547.

Israel, E.—"Demonstration einer Dermatoidcyste der Mamma," Berliner klinische Wochenschrift,

1904, XLI, 289.

Kaufmann.-—" Carcinomatose entartete geschlossene Dermatoidcyste in der Mamma, neben Carcinoma

der Mamma selbst," Jahresberichte der schlesigen GeseUschaft fiir vaterlandischer

Kultur, 1894, Breslau, 1895, LXXII, Abt. med.. Sect. 56.

Lannelongue et Achard.—Traite des Kystes Congenitaux."

Latjnay et Ferran.—" Kyste dermoid de la region mammaire," Bull, et mem. de la soc. d'anat. de Paris,

i9ii,LXXXVI, 263.

Manley, T. H.—"Some Tumors of the Breast Which Were Not Carcinoma," American Journal of

Surgery and Gynecology, 1904, XVII, No. 8, p. 135.

Reverdin et Mayer.—"Tumeurs associees du sein; kyste dermoide et fibromes multiples; suppura-

tion du kyste," Rev. med. de la Suisse Romande. Geneve, 1887, VII, 96.

Walther.— Kyste dermoide inclus dans un adeno-fibrome du sein droit," BuU. et mem. soc. de chirurgie

de Paris, 1910, n.s., XXXVI, p. 155.

Williams.—Hunterian Museum. Pathological Catalogue, Appendix, 1887, p. 5, No. 256 of the patho-

logical series.

Williams.—Hunterian Museum Pathological Catalogue, Appendix, 1887, No. 235 of the Pathological

Series. See "Diseases of the Breast," p. 514.

These references have enabled us to examine in more or less detail 37 cysts, of which

19 were described as sebaceous cysts, atheromas, or steatomas, and 18 as dermoid

cysts. Many of the writings were of no value for purposes of analysis or classification,

thus Bloodgood, whose experience seems to have been unique, simply states:

"I have observed five benign and one malignant tumor of this character (dermoids) so situated sub-

cutaneously in the breast that they had all the appearance of primary breast tumor. In the benign der-

moids the wall was thin and was easily enucleated and the contents typical of dermoid. In the ma-

lignant tumor the wall was thick (3 by 5 mm.), not easily separated from the surrounding tissue and on

section it had the appearance of carcinoma. The contents, however, did not differ from that of benign

tumor."

With six cases to study it is a pity that Bloodgood did not pubhsh the details and

explain why he regarded the tumors as dermoids.

Another unique experience was that of Manley who removed what he calls a dermoid

cyst from each breast of a woman 47 years of age, and another from the left breast

of a woman aged 41 years. He gives no description whatever of the tumors or cysts,

but simply says "dermoid cysts."

Some publications with titles suggesting the presence of such cysts as ara under

discussion proved, upon examination, to deal with cysts or tumors of entirely diflEerent

character, as, for example:

Brandeis.—"Evolution sebac^e de I'acinus au cours de I'epitheliomatose intracanaliculaire du sein,"

Compt. rendu de la soc. de biol. de Paris, 1912, LXXII, 471.

Crispin.—" Stratified Squamous Epithelium on a Cyst of the Breast," Bull, of the Ayer Clinical Labora-

tory of the Pennsylvania Hospital, Phila., 1907, No. 4, p. 26.

Chelitjs, N. J.
—"Steatom der Brustdriise," Heidelberger Klink., 1828, V, 517.

ScHUH.—"Steatoma utriusque mammte," AUg. Wiener med. Zeitung, 1867, XII, 28.
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Burkitt's patient was a man. He says:

"We have seen a sebaceous cyst developed close to tHe nipple and elevating it, and so closely resem-

bling the bluish tint of a tuber of cancer, just about to ulcerate, as to excite grave apprehension; but it

was excised with the happiest result."

Both of the specimens mentioned by Williams as being preserved in the Hunterian

Museum are also taken from the breasts of men. Concerning No. 256 B. of the patho-

logical series, the catalogue of the Museum says:

"A dermoid cyst measuring 3 inches in its long diameter, and flattened from side to side. The speci-

men was removed from the mammary region of a man aged 40, where it was situated just above the left

nipple. He had noticed the swelling there for is years. At the same time that the cyst was removed a

smaller one of similar nature was also extirpated from the right infra-scapular region. About 10 years

previously other similar cysts, first noticed at the age of 16 and 20 had been removed, one from over the

vertebra prominens, and another from the scalp."

Concerning No. 235 of the pathological series. Hunter has given the following:

"An encysted tumor taken from the breast, of Mr. Waters, filled with a flaky substance, which

seemed to be a succession of cuticles, being the same with that which lines it."

To these cases collected from the literature, we add one of our own removed from

a patient in the German Hospital of Philadelphia.

The patient was a woman aged 65 years who had a painful nodule in the right breast. It had been

observed a year before as a cherry-stone sized formation situated close to the right sternal border, on the

level of the nipple. The patient had experienced pain, sometimes of fulminating character, for about one

month before conung under observation. At the time of operation, the growth, that had once become as

large as a hickory nut, had diminished a Httle in size.

With these three exceptions, all of the collected cases were in the breasts of women.

The youngest patient whose age is given was Cruveilhier's, aged 26 years, the oldest

was Hermann's aged 66 years. The shortest period during which the presence of the

cyst was recognized is stated as six months; the longest period 19 years. Of the re-

ported cases, the side is stated in only nine. Of these the cyst was on the left side in

eight, on the right side in one.

The largest uncomphcated cyst was in Herrmann's patient and is said to have been

the size of a man's fist. The usual size seems to be about that of a walnut or a hen's

egg. The greater number of the patients suffered from pain which is sometimes said

to be "a sense of discomfort," sometimes to have been "lancinating." It was.on account

of the pain that attention was usually called to the morbid growth. In some cases,

the nodule was known to have been present in the bireast for years before any pain was

experienced.

The general symptomatology resembled that of benign tumors. The breast con-

tained a somewhat superficially situated, more or less rounded, rather soft (occasionally

plastic) movable, insensitive node; the axillary lymphatic nodes were not enlarged.

In a few cases a dark point was observed on the surface, and as in Cruveilhier's case, was
thought to be the obstructed outlet of the gland (sebaceous cyst). The skin was usu-

ally normal and free, but sometimes, as in the case of Launay and Ferran, it was red

and adherent. In that case the cyst was mistaken for chronic mammary abscess. In

Tyrrell's case the cyst was unattached to the skin, but firmly attached to the gland

behind.

In a few cases the diagnosis was made before operation, by examination of the
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contents obtained by puncturing the growth with a hollow needle, but in most cases it

was made subsequently through examination of the contents of the cysts.

The contents were most varied, and when arraigned in ascending series consist

of serum, fatty matter, white of egg and cholesterin, serum containing fatty matter and
crystals, "white serous fluid with grumous flakes," "great quantities of epithelium,"

"white flaky substance which seemed to be a succession of cuticles, being the same with

that which lities it."

It is interesting to observe that there is not a single recorded mention of the presence

of hairs of any kind in any one of these cysts, though hairs are commonly looked upon as

characteristic of dermoid cysts, and numerous fine hairs are common in the greasy

contents of sebaceous cysts on other parts of the body.

With the exception of the case reported by Launay and Ferran, which consisted of

a central cyst surrounded by six smaller ones, two of the latter communicating with

the former, and which is described as a " multilocular cyst," all of the described cysts

were single and simple. The walls varied in thickness: if they were thin and transparent,

the cysts were described as sebaceous; if thick and fibrous, they were more apt to be

called dermoid.

Many of the cases were submitted to careful microscopic examination, but as the

microscopy has been carefully dwelt upon in the general considerations, with which this

section opened, it is unnecessary to give further details.

The treatment of these cysts varied with their size. When small, they were usually

enucleated; when large, as in Herrmann's case, the breast was amputated. This seems

to be good practice. When the diagnosis can be made before the time of the operation,

the breast should be saved. There is no case reported in which subsequent trouble arose

after the removal of either a sebaceous or a dermoid cyst.

II. Cysts Arising in the Parenchyma of the Breast.—For convenience of description

and consideration these may be grouped as follows:

1. Cysts depending upon the accumulation and retention of the normal or modified

products of secretion in the larger ducts {galadocele or lacteal cyst).

2. Cysts depending upon the accumulation of abnormal products, usually having

nothing to do with secretion, in the larger ducts {simple cyst or serous cyst).

3. Cysts depending upon the accumulation of abnormal products, having nothing

to do with secretion, in the smaller ducts and acini {cystic disease; chronic cystic mastitis;

abnormal involution, etc.).

4. Papillary cysts.

I. Cysts Depending upon the Accumulation and Detention of the Normal or Modified

Product of Secretion in the Larger Ducts of the Breast.—Galactocele.—Such comprise

the group commonly known as galactoceles or lacteal cysts, and are true retention cysts.

The introduction of the term galactocele is credited by Abell, who gives no reference

to the original text, to De Lambell (1845) who defines galactocele as "a form of tumor

which springs from one of the milk ducts forming a cyst." The two criteria for their

formation are, that the gland shall have been secreting at the time of formation, and

that a duct shall have become obstructed prior to or at the same time.

The best monograph upon the subject, and that which the interested reader should

peruse is by Nordmann, "tJber die Galactocele," Virchow's Archiv, 1897, CXLVII,

475-

In our section describing the physiology of the breast it has been shown that milk

secretion is possible in both male and female breasts, under a variety of conditions.
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Naturally as milk secretion is normal to the female breast only, and only during the

period of lactation, it is to be expected that galactoceles shall be most frequent in the

breasts of women and shall appear sooner or later after lactation has begun, though the

possibility of their occurrence under other circumstances is to be kept in mind.

According to the requirements of the accepted definition, the galactocele must

contain milk, but the term milk, as here used, means mammary secretion, and one need

only glance at a few of the pubhshed descriptions to find that the contents of galactoceles

differ greatly in different cases. This is only to be expected if one considers what milk

is, and what conditions obtain in galactoceles. Milk is water, containing casein, sugar,

fat and some salts. Though the proportions of these ingredients maintains an average

that is looked upon as the standard of

normality, there are variations in different

individuals and at different periods of ac-

tivity. Thus, during pregnancy the process

of secretion begins, and up to a day or two

after confinement, consists of a moderate

quantity of a thin and watery product'

known as colostrum. This is followed by

an abundant quantity of rich milk that in

the course of a period varying in different

cases, increases in quantity but commonly

declines in quality.

Considering galactoceles of early forma-

tion, it is conceivable that they may be

filled with a thin fluid analogous to the

colostrum, or with milk of varying richness.

Supposing such a cyst filled with normal milk

—

i.e., having the standard composition

—can its contents remain indefinitely unchanged? In a few cases they appear to do so;

thus in Scarpa's case, milk must have been added continuously for a long time in order

that the 10 pounds it contained could accumulate. In other cases, however, it seems

clear that changes have taken place. One must not be too hasty, however, in concluding

that the contents of a galactocele necessarily have undergone great change. Even

during the period of its greatest activity pathological mammary tissue may not func-

tionate normally, and the mammary tissue whose duct is closed can scarcely be regarded

as normal. There may be, therefore, abnormalities and disproportions of the component

ingredients of the secretion, of which the most frequent seems to be an excess of fat, or

deficiency of water, by which the contents of the cyst become creamy or buttery. It

has been suggested that the absorption of the water from the secretion is responsible

for the creamy or buttery transformation of the contents, but should such absorption of

water take place and the remaining fatty matter thereby become condensed, the loss of

water should be accompanied by shrinking of the cyst, which has never been observed,

all observed galactoceles tending to progressive increase in size. It is, therefore, prob-

ably nearer the truth to suppose that the creamy and buttery contents result from the

primary secretion of an excess of fat and deficiency of water.

In case of reversal of the process and the secretion of water without the normal

proportion of fat, the contents must be correspondingly watery. Under the con-

ditions, casein may be present in solution, or may be coagulated into flakes, or perhaps

through some modification be the source of the " white-of-egg "-like material that has

Fig. 114.—Galactocele. (Rubesch.)
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been pointed out. When the formation of the galactocele takes place through secretory

processes occurring under abnormal conditions, as in the male breasts, or in the breast

of the aged, it is not surprising that the products of abnormal activity should differ

materially from the normal secretion of the normal gland, the primary variation cor-

responding to the abnormality of the secretory function. But that changes occur in

the cyst contents, after they have been collected seems patent from a knowledge of what
goes on in the way of physico-chemical processes generally. It is, however, difficult

to follow them in detail.

If the divisions into which Velpeau divides galactoceles,

1. Infiltrating galactoceles in which the milk diSuses into the mammary tissue;

2. Fluid galactoceles in which the milk in a fluid state is inclosed in a circumscribed space; and

3. Solid galactoceles in which a firm tissue is formed through collections of solid ingredients of the

milk,

hold good, it is easy to imagine that in the first, the water of the diffused milk would

be drained away through the lymphatics of the breast, leaving the solid to remain, and

so explaining some of the tumors as grouped here.

By far the greater number of galactoceles are single cysts, a few of them, like those of

Forget, Nordmann and Rubesch, however, were multilocular and consisted of a large

cyst, about which were smaller ones, forming pockets, some of which had very slender

communications with the major cyst, and which, in Forget's case, were entirely separate

and independent.

The size of the cysts varied greatly; that described by Scarpa contained 10 pounds

and reached to the thigh of the seated patient; Da Costa's was the size of a cocoanut;

Nordman's was the size of a child's head; Glutton's contained a pint of fluid; Diriat's

was as large as a fetal head; Rubesh's cyst was as large as a man's head; the greater

number were smaller and some no larger than a hen's egg.

The galactocele is a comparatively rare form of cyst. The references to the literature

at the end of this section have enabled us to collect about 70 cases for analysis and

consideration. Of these the side on which the cyst occurred is given in only 42 cases,

of which 27 were in the left, and 15 in the right breast. The disease, therefore, seems to

occur almost twice as frequently in the left breast, as in the right.

The youngest patient to suffer from galactocele was Cattani's, a child of 14 months.

Its breast contained a cyst out of which 30 cc. of milk were evacuated. The youngest

adult patients were Gould's, aged 18 years, and one of Perker's, aged 20 years; the oldest,

Bouchacourt's, aged 51, unless we include Velpeau's somewhat doubtful case in a man of

75 years. In general, the period of formation corresponds with the reproductive age, as

might be expected. The earliest to form after lactation set in seems to be Rubesch's

case in which the cyst was discovered four days after lactation had begun. Sheild saw

a case that had existed for 18 years. Da Gosta says that if the galactocele from which

his patient suffered began during pregnancy or lactation, she never noticed it, but

supposed that it began about six years later.

The general symptomatology of the disease is usually fairly definite. At some time,

varying from a few days to many years, after the occurrence of lactation, an asymmetrical

painless enlargement of the breast is observed. Upon investigation it usually is found

to be a somewhat irregular, soft, fluctuating, semi-fluctuating or plastic formation.

It is free of attachment to the skin above or to the fascia behind. The skin may show

enlarged veins, as in sohd tumors. There are no enlarged axillary lymphatic nodes.
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A needle or trocar introduced, enables the investigator to discover milk, cream, buttery

matter, curdy fluid, or matter like " white-of-egg," and sometimes permits him to empty

the cavity, after which the breast collapses. In many cases one or two tappings have

resulted in the complete disappearance of the cyst. In other cases drainage was prac-

tised, with subsequent cure. Not infrequently the cyst has been dissected out, leaving

the breast undisturbed; in a few cases it was deemed necessary to amputate the breast,

In cases in which the cyst was opened under conditions that permitted careful observa-

tion, and the removal of the contents enabled the wall to be examined, it was usually found

to be more or less regularly rounded in shape, lined with a smooth shining membrane,

which is the reinforced duct of one of the lobes of the gland. Section of a healthy part

shows columnar epithelium that may have undergone some modification of shape. In

most cases the cyst is partly divided by trabeculse that consist partly of the glandular,

partly of the fibrillar tissue of the breast. In rare cases papillary formations have been

found to grow from the cyst wall of the cavity. In some cases the effects of the pressure

and other circumstances attending the disease have caused ulceration of the cyst walls

with structural defects that may explain why the contents of the cyst should be blood-

mixed (chocolate-colored fluid) and, also, how some of the contents may infiltrate the

breast tissue. In these cases, as well as in cases associated with infection and in cases

in which the cyst contents were chemically irritating, the walls may be infiltrated with

lymphocytes and contain foreign-body giant cells in considerable areas. In some cases

—

Nordmann, Rubesch—there were tumor growths in proximity to the cysts. Attention

to the importance of this will be given below.

The origin of the galactocele is obscure. From all that has been said it seems clear

that the formation of the cyst follows closure or obliteration of the mouth of one or more

milk ducts. Experimental proof of this, however, is lacking. Thus, when the milk

ducts of the mammary gland of a bitch are ligated, no cystic distention occurs. However,

this may depend upon some difi^erence in the freedom of the lymphatic circulation

in human and canine animals.

When we examine the reported cases for possible causes, some interesting facts

bearing upon the etiology are brought to light, as are also some interesting theories.

Both of Jewell's cases are of interest. In one the patient, having stopped nursing,

applied a breast pump, when "something like a thread" came out of one of the ducts in

the nipple. In the other case a lady, about two weeks after the birth of the second

child, complained of pain in one breast, which upon examination was found to have one

of the lactiferous ducts of the corresponding lobe of the gland distended and very hard

to the touch. The nature of the case was apparent. The orifice of the duct which had

become covered by a thin pellicle was distended by accumulated secretion. Upon ruptur-

ing the bleb with the point of a needle, creamy fluid could be pressed from the nipple at

the duct orifice, and the pain promptly ceased and the swelling disappeared. In neither

of these cases was true galactocele induced, but it is interesting to note that in the former

"something like a thread" could be present in a duct, and in the latter that the epiderm

could close the duct orifice. In the latter case, however, there v/as pain, which is rare

in galactocele.

Scarpa looked upon the flaccidity of the milk ducts as predisposing to their rupture

and the conse'quent formation of galactocele. It seems as though such rupture should

be followed by extravasation of the milk into the breast tissue, not by collection of the

milk in the ducts. Such would naturally correspond to Velpeau's "diffuse galactocele,"

but there seems to be no reported cases of this type of cyst.
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Cooper, Forget, Jewett, Saltzmann and others observed the occurrence of galactocele

after mastitis, and it is self-evident that in recovering from that disease some of the

ducts might be closed so that upon subsequent activity of the gland, the fluid must
collect because of inability to escape. Traumatism was known to precede the formation

of galactoceles in the cases reported by Velpeau, Bouchacourt, Puech, Gilette and Gould.

How the trauma acts is not known, but it is easy to imagine that the organization

processes that follow interstitial hemorrhage, or the rupture of the ducts that thereby

become permanently closed when the breast is inactive, may be responsible for the

later cystic change.

Reference has already been made to the associated presence of galactocele with

fibro-epithelial tumors—Nordmann and Rubesch.

The examination of many portions cut from all the denser parts of many slightly

diseased breasts has shown us that minute nodes of peri-ductal fibroma are of occasional

occurrence in breasts in which they are not suspected. Such nodes, as well as

larger tumors of similar kind, may be causes of galactocele formation by kinking

and compressing the ducts, and perhaps serve to explain a number of the remaining

cases.

The presence of galactocele is injurious to the breast in proportion to the size and

density of the cyst, and the length of time it is present. Women with galactoceles

rarely nurse their children from the breast of the affected side. However, there are

exceptions, and if the cyst be removed or emptied, the normal function may continue.

Thus Abell's patient, who suffered from a galactocele that began one week after con-

finement and in nine months attained the size of an orange, nursed her baby from

both breasts, was able to continue the function without. interruption, even though he

operated, elevated the breast and dissected out the cyst from behind. In the .course of

years the increasing size of the cyst and the compression of the tumor may result in

the complete disappearance of the mammary tissue. Da Costa, whose patient suffered

from a cyst as large as a cocoanut, filled with a grayish-yellow mass of the consistence of

butter, says that "microscopically there was no breast tissue remaining." A rare form

of galactocele occurs in the axilla. It is to be referred to secretory activity of axillary

mammary glands without ducts or with closed ducts. Several such are described by
Williams in his "Diseases of the Breast," p. 67-68.

Treatment.—Galactoceles of small or moderate size should be excised, preferably

after the plastic resection method, as advised by Warren. Large galactoceles which

have caused the major part of the mammary parenchyma to atrophy as the result of

pressure demand simple amputation of the breast. Simple incision with evacuation

of the contents and subsequent packing of the cyst cavity should not be employed.

This is likewise true of the puncture method with the introduction into the cyst of

irritating fluids, in the attempt to bring about obliteration of the sac through an in-

flammatory reaction. These methods are obsolete, and in every way inferior to a

clean dissection with primary closure of the wound.
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hard, sometimes soft and fluctuating. Fluctuation was naturally not easy to elicit in

cysts that were neither large nor superficial. One large superficial cyst is said to have

been ''translucent like a hydrocele." The "lumps" were usually movable, unattached

to the skin or deeper structures, but occasionally, through inflammatory disturbance,

they became adherent. There was no discoloration of the skin as a rule; Williams

observed reddening of the skin in one of his cases, but in this case there had been in-

flammation and the skin was adherent to the cyst. The nipples were normal except

in the case of Williams, just mentioned, when they were congenitally retracted. The

lymphatic nodes were never affected.

The chnical diagnosis was usually correctly made when the cysts were superficial

or large, but when deeply situated they were frequently mistaken for benign tumors

or for cancers. In a number of cases puncture of the cyst was performed for the purpose

of diagnosis. In a number of other cases the diagnosis was made during the operation

for removal of the tumor or after the removal of the breast.

The appearance of the cyst when opened varied according to existing and previous

conditions. In the most simple forms the wall of the cyst was thin, smooth and shining.

In other cases it was thick, tough and fibrous and intimately attached to the surround-

ing mammary tissue, to the skin above it or to the pectoral fascia below. In a few cases

papillary excrescence grew from the walls into the cysts.

The contents varied somewhat. The 50P cc. of fluid removed from the cyst reported

by von Dumreicher is said to have been "stringy yellow fluid." Among eight cases

described by Sheild the contents are variously stated to have been "turbid fluid,"

"glairy mucoid fluid," "serous fluid," "clear fluid," "''reddish fluid," and "yellowish

fluid." In no case is the fluid milky, creamy, buttery or fatty as in the galactoceles.

The presence of the cyst in otherwise normal breast tissue is less frequently noted than

occurrence with other smaller cysts. In the case reported by Verneuil there were

four large cysts beneath the nipple, which compressed and displaced the gland tissue.

The largest of these was the size of an egg, the others the size of nuts; there were also

numerous small cysts the size of peas around them. This case suggests "cystic dis-

ease," but it is particularly stated that the breast tissue elsewhere was normal.

The general tendency of these cysts seems to be to persist and increase, though

in a few cases they behave differently. Thus Bryant has reported two cases in which

the cysts, having been present for some months, entirely disappeared without treat-

ment, and some have fluctuated in size from time to time.

One of the most interesting peculiarities of these cysts is that the ducts may undergo

the dilatation without being obstructed. Prior to the formation and discovery of the

cyst, the patient has been known to have had occasional serous discharge from the

nipple. It is said by Sheild that "occasionally the obstruction of the duct seems to

yield, and an escape of yellowish or brownish fluid takes place from the nipple; the cyst

fills again, to be again emptied by the same process, and firm pressure upon such a

mammary cyst may readily cause some exudation from the nipple. Indeed, cysts have

been dissected out in which a bristle can be passed from one of the main ducts into the

interior." He pictures such a bristle passing through the nipple and along one of

the ducts into a cyst, from a specimen in the museum of St. George's Hospital.

The etiology of the simple serous cyst is diflicult to understand. How can a cyst

be formed where there is no obstruction of the duct to retain it, and no secretion to be

retained? Such cysts cannot be retention cysts, but must be exudation cysts. They
seem to have nothing to do with secretion, but to depend upon exudation, and are
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related to the cystic formations that take place in epithehal-hned vestigial structures,

such as the thyro-lingual ducts, paroophoron and urachus. Instead of embryonal

vestigial structures, however, we are dealing with galactophorous ducts, that is all.

But to point out this analogy is of little value if the cause of the exudation cannot

be found. What is it? Here it is necessary to depart from fact and enter upon theory

in order to come to reasonable conclusions. An examination of the conditions under

which exudation into joints, bursee and other closed cavities takes place shows that

traumatism and infection are the common causes. The conditions leading to cystic

dilatation of closed epithelial cavities are less easy to determine. Vestiges of Pfliiger's

tubes are not infrequently discovered as a matter of surprise in normal appearing ovaries,

and of the paroophoron in normal appearing broad ligaments. They have undoubtedly

been present and changed very little since embryonal life, yet in either case it is well

known that such vestiges may form the starting point of large cysts or cystic tumors

through exudation and growth.

It is well known that the mammary gland when active may eliminate bacteria from

the blood; it is also known that bacteria may enter the galactophorous ducts from the

surface of the skin.

Putting all this together, we may conclude that when the ducts of the mammary
gland are chemically irritated through the presence of bacteria of feeble virulence

derived from the blood of the patient or admitted from the skin, or when they are dis-

turbed by mild traumatic injury, exudate may accumulate and distend them at a time

.when their walls lack the normal resisting force and yield to the pressure of the accumu-

lating fluid. In this manner the cystic dilatation may take place whether the duct

be open or closed and the retention or expression of the fluid may be a matter of balance

between the pressure of the fluid upon the tissue or the tissue upon the fluid. Natu-

rally, if the cause of irritation has previously closed the duct, as it commonly seems to

do, the opportunity for cyst formation is greatly facilitated. The same irritant that

provokes the fluid accumulation may also excite the growth of connective tissue round

about the lining membrane of the duct and so form the fibrous layer of the cyst wall.

When such reenforcement takes place, the further growth of the cyst is made increas-

ingly difiicult, and it is usually in the cysts with the toughest walls that the fluid is found

to be under the greatest pressure.

The clinical irritant, whether microorganismal or otherwise (and we found no

references to cysts of the mamma that had been bacteriologically examined), that excites

the process varies in injurious property, hence the varying structure and contents of

the cyst, whose walls vary in thickness and whose contents are sometimes puriform.

Treatment.—The majority of simple cysts can be excised; certain large ones

demand amputation of the breast. Incision and drainage, as well as puncture with

the instillation of irritating fluids, are obsolete methods that should not be employed.
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Parsons.—British Medical Journal, Apr. 29, 1896.

Pilliet et Vaudremer.—"Kyste essential du sein," Bull, et mem. de la Soc. d'Anat. de Paris, 1892,

LXVII, 790.
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Sheild, a. M.—"Disease of the Breast," 1S98, 227; 239 et seq.

SEffiiLD, A. M.—Clinical Journal, London, 1896-97, IX, 19.

Velpeau.—Le Progres medical, March, 1886.

Williams, J. A.—Cited by Williams, W. R., "Diseases of the Breast," 1894, p. 513.

Williams, W. R.—"Diseases of the Breast," 1894, p. 494; 514.

To this collection of cases from the literature we add the following case operated upon

by Dr. Deaver in the German Hospital of Philadelphia:

D. M., a woman aged 43 years, married 22 years and the mother of two children, accidentally dis-

covered a " lump " in her right breast, a month before coming under observation. She had never suffered

from any pain, nor had any difference in the size of the breasts been previously observed. Upon exami-

nation after admission to the hospital, a freely movable lump the size of a goose egg was found in the

right breast above the nipple and toward the sternum. It proved to be a single cyst filled with a

dirty greenish fluid, surrounded by adipose tissue.

CANCER CYSTS OF THE BREAST

Bloodgood (Jour. Amer. Med. Asso., 1909, LIII, 1475) has aroused considerable

interest in what he describes as "cancer cysts." The name is scarcely justified patho-

logically, as no particular kind of cyst is indicated. Cancer and cysts may occur in

relation to one another in two ways: First,

both morbid conditions occurring in the

same breast and in close juxtaposition to

one another, the cancer invades the wall of

the existing cyst and forms a projecting

reddish, more or less polypoid excrescence

from its wall. Second, a small cancer, by

obstructing and irritating a duct, may oc-

casion the formation of a cyst, in the wall of

which it subsequently appears. Doubtless

the latter was the explanation of the case

reported by Nepveu, of "Epitheliom tres

petit compliquant un kyste volumineux de

la mamelle" (Gaz. med. de Paris, 1882, 6s.,

IV, 48). Cysts associated with cancer are

recognized by Bloodgood through their

sanious contents, and through the presence

of the reddened excrescence that grows out

from the wall. Simple cysts rarely have

sanious contents and any papillary excres-

cences from the walls are usually devoid of

hemorrhagic infiltration. Further informa-

tion regarding these cysts can be found in

writings by Speese (Annals of Surgery,

February, 1910, p. 51; New York Medical

Journal, Feb. 22, 1908, p. 97).

3. Cysts Depending upon the Accumulation of Abnormal Products, Usually Having

Nothing to do with Secretion, in the Smaller Ducts and Acini.—Cystic Disease of the

Breast; Cystic Mastitis; Chronic Cystic Mastitis; Maladie de Rectus; Brodie's Disease;

Cystadenoma; Abnormal Involution, etc., etc.

Fig. h6.—Carcinomatous cyst of the breast,

showing the reticulated interior like a cardiac

ventricle. From a specimen in the museum of St.

George's Hospital. (Sheild.)
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CYSTIC DISEASE OF THE BREAST—ABNORMAL INVOLUTION; MALADIE
DE RECLUS; CHRONIC CYSTIC MASTITIS; BRODIE'S DISEASE

OR CYSTADENOMA

If one read the older writings upon diseases of the breast he cannot fail to be as-

tonished at the frequent mention of "hydatid cysts" and " echinococcus cysts" as

compared with the writings of the present day. Abernethy, Bell, Cooper and other

writers of their time supposed cysts of the breast to be "hydatids." Later writers,

among whom are Brodie, Paget and Virchow, believed the cysts to be formed through

obstruction of the ducts, and called them "retention cysts." After Leuckart showed

the echinococcus or hydatid cysts to be embryo flat worms, they ceased to be mentioned

among the diseases of the breast except as very rare occurrences. Still, though not

"hydatids," cysts of the breast were of common occurrence, excited interest and had to

be accounted for.

The first important studies of cystic diseases of the breast appear to have been made

by Sir Benjamin Brodie, who in his "Lectures on Pathology and Surgery," London, 1846,

p. 137, writes as follows: "The disease of which I propose to treat on the present

occasion, is an affection of the female breast. It is one of great interest in various

ways, and among others in this: that in its more advanced stages, although it is not

really of a malignant nature, it is liable to be confounded with carcinoma. I have

not met with any description of it in books corresponding to what I have myself

observed of its actual progress. You will presently see that this is easily to be

explained by the disease assuming a wholly new character as it proceeds, so that if

you were to look at two cases of it, one in an early, and the other in a more

advanced stage, without having witnessed the intermediate changes which have

taken place, you would be scarcely able to recognize their identity. Let me not,

however, be misunderstood as representing that no notice whatever has been taken of

this disease by surgical writers. The account which Sir Astley Cooper has given of

the hydatid breast has been taken principally from cases of this kind, and there are

also some allusions to it in the "Treatise on Disease of the Breast," lately published

by M. Velpeau.

"The first perceptible indication of the disease is a globular tumour embedded in

the glandular structure of the breast, and to a certain extent movable underneath the

skin. Sometimes there is only one such tumor; at other times there are two or three

or many more. The examination of the breast in the living person does not enable

you to determine the exact number which exist, as it is only where they have attained

a certain magnitude that they are perceptible through the skin. In most instances the

disease is confined to one breast, though it is by no- means very uncommon for both

breasts to be similarly affected.

"The globular form which the tumor invariably assumes in the first instance, is a

sufficient proof that it is formed of fluid collected in a cyst, and of course pressing

equally in every direction. If you puncture the tumor with a grooved needle, the fluid

may be evacuated so as completely to empty the cyst, and the perfect subsidence of it

afterwards proves how little space the cyst itself occupies. The fluid is always serous.

When the tumor is small it seems to be serum, unmixed with anything else. In a

more advanced stage of the disease, some coloring matter is generally blended with it,

and it may be green, or brown, or so dark-colored as to be almost black, The quantity

of fluid of course varies. In dissection, I have sometimes found the cyst to be so small
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as to contain scarcely a single drop. But in a more advanced stage it is capable of con-

taining several ounces. In two cases, in each of which I had the opportunity of dissect-

ing a breast aflfected with this disease, I found small cysts, composed of a thin mem-
brane, and containing serum, pervading the whole of the glandular structure, the

intermediate parts of the breast presenting a perfectly healthy and natural appear-

ance; and I could discover nothing more. There seems to be little doubt that the cysts

are originally formed by a dilatation of the lactiferous tubes. In one of the prepara-

tions now on the table, you will perceive a bristle introduced into the orifice of one of

these tubes opening on the nipple, which has passed into a cyst immediately below; and

it is not uncommon to find that by pressure on the tumor the fluid may be made to

escape by the nipple, so that you may even expel the whole of it.

"To complete the history of the disease, as it first shows itself, I may add that

the general health is unaffected, and that the patient complains of no pain, unless it be

that, in some instances, there are those disagreeable nervous sensations that are apt

to arise whenever the attention is anxiously directed to any one part of the body. I

have never known the disease to occur previously to the age of puberty; it is rare after

the middle period of life, and I am inclined to. believe it is more common in single than

in married women."

Reclus (Gazette des Hopitaux, 1887, p. 673) came to the conclusion that the cysts

were the result of epithelial proliferations similar to those occurring in carcinoma,

followed by secondary degeneration of the accumulated cells and the consequent

formation of the cysts. He called the process intra-acinous cystic epithelioma, but later

writers of his own nationality named it after him—"Maladie de Reclus." The same

disease has been made the subject of study in other countries, and from many
publications we now derive a complicated nomenclature and an unfortunate confusion

of ideas. Upon reviewing this literature, we find the following terminology to harmonize

:

Chronic cirrhosing mastitis.—Billroth, "Deutsche Chirurgie," 1880, XLI, "Krankheiten der Brust-

driise."

Polycystadenoma mammas.—Brissaud, Archiv de Physiol, et Pathologie, 1884, III.

Intra-acinous cystic epithelioma l^^i ^ . , -,-r.

^, . .. ^^ . . . ^, ,, > Reclus, Gazette des Hopitaux, 1887, p. 6^7.
Maladie Kystique de la Mamelle

J

^ i />t- 0/

Cystic disease of the breast 1 .„ ,,_. . , ^ ,, ^
„, . . ^ ^.^. , ,.^. > Bryant, Diseases of the Breast, London, 1887.
Chronic interstitial mastitis

j

Cystadenoma.—Schimmelbusch, Archiv fiir klinische Chirurgie, 1892, XLIV, 117.

Chronic cystic mastitis.—Konig, Centralblatt fiir Chirurgie, 1893, 49.

Peri-ductal mastitis.—Delbet, Bull. soc. d'anat. Paris, January, 1893.

_ , ^ .., ,. 1 r Sasse, Archiv fiir klin. Chirurgie, 1897, LIV, i.

Polycystoma epithelial
J

Plexiform fibroma.—Binaud et Braquehaye, "Trait6 de chirurgie," Le Dentu et Delbet, Paris, 1899, VII.

Cystoma.—Tietze, Deutsche Zeitschrift fiir Chirurgie, 1900, LVI, 512.

Maladie noueuse.—Phocas, Report of the XIV Congress of French Surgeons, Paris, 1901, p. 470.

Diffuse fibro-adenoma.—Wood, Medical News, 1904, p. 294.

Senile atypical parenchymatous hypertrophy.—Bloodgood, Surgery, Gynecology and Obstetrics, 1906,

III, 721; Journal of the American Medical Association, 1904, XLIII, Aug. 6, p. 367.

Fibrous and glandular hypertrophy with retention cysts.—Whitney (cited by Warren).

Abnormal involution.—Warren, Jour. Amer. Med. Asso., 1905, XLV, 160.

Cystic mamma.—Lichtenhahn, Deutsche Zeitschrift fiir Chirurgie, 1907, XC, 507.

In addition the following names are also used, though it is diiificult to determine the source from which

they emanate: Maladie de Reclus; Maladie kystique; Schimmelbusch's disease; Involution cysts

(Gross?).

So it appears that the literature contains at least two dozen complex technical terms.
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descriptive or eponymic in character, that have apparently been apphed to the same
condition, or to diSerent stages or conditions of the same general process.

We prefer the name "abnormal involution" as that which most clearly expresses

the origin and nature of the process. The term was introduced by Warren in his com-
prehensive paper, in the Journal of the American Medical Association, 1905, XLV, 149,

which gives an excellent synopsis of the literature and early views upon the subject.

When the above-given synonomy is examined it becomes clear that there are at

least three theories of the nature of the disease to consider.

1. Abnormal Involution is an Inflammatory Disturbance.—
Chronic cirrhosing mastitis—Billroth,

Chronic interstitial mastitis—Bryant, Sheild, Banks, Paul,

Peri-ductal mastitis—Delbet,

Chronic cystic mastitis—Konig,

are terms that make it clear that the early writers supposed inflammatory disturbances

to be at the foundation of the disturbance.

The evidences in support of this theory are partly clinical and partly pathological.

A. Clinical Evidences.—The breasts that are the seat of the disturbance are com-

monly painful and may show localized or generalized enlargement. The pain may be

slight or severe. If the patient has not yet reached the climacteric, it may occur or

augment with each recurrence of the menstrual flow. The breast may be shghtly sen-

sitive upon pressure, and serous fluid, sometimes with a milky, sometimes with a

bloody quality, may escape from the nipple, either spontaneously or when the breast

is compressed.

B. Pathological Evidences.—Examination of the breast with the naked eye shows,

among other things, a varying degree of induration, and the presence of one or more

small cysts.

Microscopic examination shows more or less lymphocytic infiltration of the peri-

ductal tissue, and disturbance of the inter-lobular stroma, which is often composed of

dense collagenous fibers and is not infrequently hyaline.

The evidences against the theory are as follows:

A. Clinical Evidences.—Swelling, tenderness, pain and fluid upon pressure are not

necessarily inflammatory phenomena, as they universally accompany those conditions

of the mammary tissue characterized by growth and activity of the parenchyma

—

puberty hypertrophy, lactation hypertrophy, etc.

B. Pathological Evidences.—-The lymphocytic infiltration of the peri-ductal con-

nective tissue is invariable in involution after lactation, and occurs to a moderate degree

in senile involution. The dense inter-lobular tissue shows no increase of fibroblasts.

The presence of real foci of inflammation, shown either by leucocytic collections when
acute, or by fibroblastic proliferation when chronic, is rare and probably incidental.

It seems as though the supporters of the inflammatory theory of the origin and

nature of the process had not made a very clear and convincing case.

II. Abnormal Involution is a Neoplasmic Process.

—

Papillary epithelioma—CornU,

Intra-acinous cystic epithelioma—Reclus,

Cystadenoma—Schimmelbusch, von Saar,

Polycystoma \ j,

Polycystoma epitheliale J
'

Polycystadenoma mammae—-Brissaud,
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Diffuse fibro-adenoma—Wood,
Cystoma—Tietze,

Plexiform fibroma—Binaud et Braquehaye,

Adeno-cystoma papilliferum mammas epitheliale—^Lesle,

Cystadenoma intra-canaliculare,

Intra-cystic epithelioma,

Cystadenoma papilliferum,

Cystosarcoma phyllodes,

are all names showing that many authors have looked upon the disturbance as a form

of tumor.

There is no tumor in abnormal involution. If this statement be true, how can it

have come about that men of such distinction as those whose names appear above

can be found to support the neoplasmic nature of the process. The fundamental

idea seems to be that the breast tissue behaves like tumor tissue and may become

transformed into tumor. Thus, in the opinion of Reclus, the epithelium of the ductules

of the breast assume a rapid growth, distend the duct, push aside the surrounding

tissue and form a cellular mass of considerable size, to suffer subsequent retrogressive

and degenerative changes by which the cells later disappear, leaving the space filled

with the fluid products of the degeneration. Such changes occurring simultaneously or

successively in many parts of the breast, soon riddle its tissue with cystic spaces of all

sizes and in all stages of cell proliferation and degeneration. This appeared to Reclus

to be a process more or less the counterpart of what takes place in cancer, and connected

the two in his mind. That the cysts in abnormal involution are occasional seats of

papillary excrescence doubtless led others to conclude that such processes were inherent

in the morbid process, and again connected the disease with tumor, in their minds.

Finally, the fact that abnormal involution and cancer commonly coexist in the same

breast has led many to belieye that the former is the beginning of the latter. But in

the great majority of cases, regardless of the particular changes shown by the breast,

there is no tumor and nothing distinctly like a tumor. The changes may be localized or

widely distributed throughout the breast, or not infrequently throughout both breasts,

and it seems an error to classify them as neoplasmic.

ni. Abnormal Involution is a Perversion of Involution.—
Involution cysts—Gross,

Abnormal involution—Warren,

Fibrous and glandular hypertrophy with retention cysts—Whitney,

Senile atypical parenchymatous hypertrophy—Bloodgood,

These names suggest that the disease is referable to disturbances of evolution and
involution in the mammary tissue, which theory accords with our own view of the

subject. The breast tissue is restless; it is acted upon by a variety of agencies (hormones,

etc.), is stimulated to grow or its growth inhibited according to circumstances known
or unknown. The result is disturbance of structure and function, whose extreme

departures from the normal constitute abnormal involution and are supposed to pre-

pare the way for, if not directly lead into, the epithelial invasion of the malignant char-

acter that we know as cancer. There is no inflammation, or any coexisting inflammation

is incidental and accidental. There is no tumor, or if there be, it is either incidental,

papillary formations in the cysts, or consequential, cancer.

Symptomatology.—The patients come under observation either because they ex-

perience pain or find "lumps" in the breasts, or perhaps, more rarely, because there is

a discharge of fluid, sometimes serous, sometimes milky, rarely bloody, from the nipple.
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The breast or breasts may be slightly but uniformly increased in size, or there may
be a localized swelHng in one or both. Sometimes the swollen part is shghtly tender.

Palpation so'metimes reveals a vague lump or induration that may be felt only with the

fingers, at other times with the fiat of the hand. It is sometimes called a "vanishing

tumor." When such a lump is large, it may be movable, elastic and even fluctuating,

and can be recognized as a cyst. If the breast be compressed the larger cysts can some-

times be made to appear upon the surface as rounded eminences. They do not give

the impression of being indurations of breast tissue, usually being more smooth, rounded

and elastic. If, however, a differential diagnosis between the "lumps" resulting from

the presence of cysts and the "lumps" of carcinoma could always be made, the diagnosis

would be greatly simplified. It must frankly be admitted that it is not alwaj^s possible

to make the diagnosis, and many cases are operated upon with an erroneous diagnosis

of cancer, to have the true nature of the process discovered later.

The lymph nodes in the axillae are not infrequently enlarged so as to be palpable.

Microscopic examination shows the enlargement to depend upon endothelial hyperplasia.

Morbid Anatomy.—Among the 575 breast cases forming the basis of our pathological

studies, there were 148 that were finally called "abnormal involution." They were

gathered from various hospitals and from the clinics of various surgeons. Many
of them were removed for suspected carcinoma, and subsequently found to be ab-

normal involution. They were examined in the laboratory either by making a series of

parallel incisions from the posterior surface to the skin, and thus opening the organ like

the leaves of a book, or, as has proven to be a rather better plan, by incisions radiating

from the center of the organ. The microscopic examinations were at first made by
excising and examining a single fragment of tissue from the least normal appearing area,

but with increasing experience an increasing number of fragments was removed, until

at present no breast is considered thoroughly examined, unless a half dozen blocks of

tissue from as many different areas are sectioned and studied.

According to the gross appearance, breasts surgically removed in what is supposed

to be the incipient stage of cancer or in pre-cancerous conditions may be grouped as

follows:

A. Cases showing symmetrical arrangement of the mammary tissue, quite normal in appearance,

without any distinct corpus mammas. (Normal inactive breasts.)

B. Cases in which there was symmetrical arrangement of the mammary tissue, with a distinct cor-

pus mammae of uniform structure. From some of these cases, all parts of the mammary tissue yielded a

creamy fluid when compressed. (Normal breasts in incomplete involution after lactation.)

C. Cases in which the mammary tissue, soft in consistency and white in color, formed a kind of sym-

metrical reticulum throughout a large amount of adipose tissue. Some of these cases showed nodular

fatty deposits—lipomatoid in character. (Adipose or lipomatoid breasts, otherwise normal.)

D. Cases in which the breast is small and firm, without much adipose tissue, in which the mammary
tissue is white, soft and elastic, symmetrically disposed, but in which there are single or multiple cysts

no larger than a pin's head, with smooth shining walls and clear fluid contents. (Senile involution.)

E. Cases in which the tissue of the breast is of greater density, and lacking in uniformity. One or

more localized areas, rather more dense than the remainder and having a mottled gray and pink color,

may show a group of closely approximated cysts of pin-head size or a little larger. (Abnormal involution

of ectatic type.)

F. Breasts of similar general appearance to those of Group E, but in which in addition to the tiny

cysts there may be one or more cysts the size of peas or even of marbles, with smooth and shining walls,

and clear or slightly turbid contents. (Abnormal involution of the ectatic type, more advanced in

development.)

G. Cases in which a fairly normal appearing breast contains a single cyst, as large as a walnut, sur-

rounded by a somewhat indurated area. Such a cyst has a smooth wall and its contents may be clear or

clouded fluid. (Simple cyst.)
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H. Cases in which the breasts are firm, showing small cysts in a normally disposed parenchyma, but

in addition a number of distributed shot- or pea-sized cysts filled with smokj', greenish or dark brown

fluid or jelly-like material. (Schimmelbusch's disease.)

I. Cases in which at some part, usually the edge, of an otherwise slightly changed breast there is a

firm mass of uncircumscribed character that is mottled white, pink, gray and yellow, in which is a cluster

of tiny cysts with red or red-brown contents. (Abnormal involution with probable adeno-cystic

change.)

J. Cases containing cysts, like those of F, from the walls of which papillary excrescences grow as little

eminences, sometimes barely visible, sometimes larger, and sometimes large enough to fill the cyst. Such

papillary formations may be found in only one cyst, or in every cyst. (Ectatic abnormal involution with

early intra-cystic papilloma.)

K. Cases with cysts, single or multiple, containing papillary excrescences, among which some are

dark-colored and surrounded by bloody fluid. It may be possible to demonstrate twists or kinks in the

pedicles of the papillae. (Intra-cystic papilloma with passive hyperemia and hemorrhage.)
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probably but different stages of the same process or, at least, that they are very closely

connected:

D. Pin-head-sized cysts, single or multiple, scattered througli the breast.

E. Pin-head-sized cysts collected into groups.

F. Pea- or marble-sized cysts with smooth shining walls and clear or slightly turbid contents.

G. Single large cysts, sometimes as large as a hen's egg, with smooth walls and clear or slightly

turbid contents.

H. Pea- or marble-sized cysts containing dark or chocolate-colored thick fluid.

I. Pin-head- or pea-sized cysts in groups, filled with red viscid fluid.

J. Cysts with excrescences growing from the wall.

K. Cysts of large size with large excrescences whose kinked or twisted pedicles cause the fluid to

become bloody and some of the excrescences themselves dark purple or brown.

L. Cysts with papillary excrescences that have adhered to the cyst wall, and whose substance is

apparently invading the nearby tissue.

Microscopy.—Warren (Jour. Amer. Med. Assn., 1905, XLV, 160) says that the

changes of abnormal involution are cystic and proliferative. Of the proliferative group

of changes he makes three subdivisions according to the degree and character of the

epithelial growth:

1. Proliferation of the acini—an apparent increase of acini in the lobules.

2. Papillary outgrowths of epithelium into the cysts—epithelial cells heaped up and projecting into

the cyst cavity, without a connective tissue pedicle or support.

3. Adenomatous proliferation of the epithelium in the cysts—a condition resulting from the meeting

of papillary outgrowths from different parts of the cyst wall, which fuse together in such manner as to

give a microscopic picture of a space filled with epithelial cells in which, here and there, an open gland

lumen is observed. This change is of greatest interest because it is chiefly in its presence that the com-

bination of abnormal involution and carcinoma is observed. Warren observed 15 cases among 517

cases of cancer of the breast.

Bloodgood (Surgery, Gynecology and Obstetrics, 1906, III, 721) gives three stages

of the process as well-characterized:

1. The adenomatous, in which there is proliferation of acini, and which probably corresponds with

Warren's first stage.

2. The ectatic stage, in whieh the ductules dilate more and more, and the epithelial lining disappears.

3. The adeno-cystic, in which the cysts are always small, and lined by modified epithelium that tends

to proliferate, as in Warren's divisions 2 and 3.

- Microscopic examination of our sections from breasts from cases called "abnormal

involution" reveals the following histological features:

I. Changes in the Connective Tissues.—
1. Atrophic.—A. Loss of the differentiation between the inter-lobular and peri-ductal tissues, by

which the latter gradually disappear and the glandular elements come to lie in an undifferentiated

connective tissue.

2. Hypertrophic.—A. Increase in the volume of peri-ductal tissue, in indefinitely circumscribed areas,

which at certain foci may be so marked as to resemble peri-ductal fibroma except that it is not circum-

scribed or encapsulated. In some cases the peri-ductal tissue trespasses upon the ductules; resemblance

to intra-canalicular fibroma may be observed.

B. Inequality in the arrangement and distribution of the elastica of the peri-ductal tissue, so that

some ductules may entirely lack it while others may be surrounded by dense rinds of it. Victor Bonney

thought loss of elastic tissue to be an important step in the inception of abnormal involution, but there

is no regularity about it, and von Saar seems to have been the first to show that it is apt to be locally

increased. It will be remembered that the elastica normally varies, and that it disappears during lacta-

tion hypertrophy.

C. Increase in quantity and alteration in quality of the inter-lobular connective tissue. The quality
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was altered either through marked coarseness of the collagenous fibrillar tissue or through its hyaline

transformation.

3. Inflammatory.—^Lj'mphocytic infiltration of the peri-ductal tissue was not infrequent. It was

most pronounced in those cases in which secretion was present in the alveoli or ducts, and the number
of lymphocj'tes in the peri-ductal tissue is in proportion to the quantity of secretion they contained.

II. Changes in the Parenchyma or Epithelial Tissues.

—

1. Atrophic.—The alveoli become smaller and smaller, the basement membrane and basket cells

disappear or can no longer be defined, and the secreting cells after becoming unrecognizable, except by

their position, slowly disappear. This atrophy is not uniform, but affects the alveoli of the lobules one

after the other. If the atrophy of the parenchyma of a lobule is fairly complete, before the peri-ductal

tissue blends with the inter-lobular tissue, the waning lobule may appear as a small fibrous node.

2. Cystic.—In addition to cysts easily seen by the naked eye, there are minute cysts less than a milli-

meter in diameter. Many of these appear in process of formation, and it seems as though what is seen

1"^ »• •* r..
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supposed to represent the true secretory cells, is composed of a single layer of crowded, compressed,

small-sized cells with dark appearance because of the relative poverty of cytoplasm they show, and an

outer layer of much larger cells with cytoplasm whose appearance suggests distention with large vacuoles.

What this condition signifies is not known. It was not common in the breasts studied by us, but when
present was usually widespread. Its presence seemed to be entirely irrespective of what other changes

were present in the tissue. We are rather inclined to believe that it is a nutritive disturbance or an arte-

fact, and not a part of involution or of abnormal involution.

B. The Appearance of Pale Epithelium.—"Blasse EpithelzeUen " were first pointed out by Borst and

Wohlsecker, the former of whom looked upon them as true carcinoma cells. They appear to arise

through multiplication of the lining cells of the minute cysts, and sooner or later completely fill and

distend them. It may have been these cells that were seen by Creighton and led him to conclude that

aberrant sweat glands were sometimes present in the breast and formed the common starting point of

cancer ("Cancers and Other Tumors of the Breast; Researches Showing their True Seat and Cause,"

^. .
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and larger, darker staining nuclei. These cells have been studied with particular attention by von Saar,

Thiele, Kuru, JMiiller and others, all of whom vigorously oppose Borst's idea that they are the starting

point of carcinoma, and point out, as we have done, that they differ essentially, in appearance, from

carcinoma cells and that no intermediate steps between them and carcinoma cells can be found. Kuru
recognized them in fibro-epithelial tumors, and frequently found them in the mammary glands of children.

They have also been obser\'ed in sweat glands, von Saar thinks that they arise through simple benign

proliferation and agrees with Thiele in believing that they differ from the normal epithelium only in

having a greater vegetative activity and a shorter life duration. They probably comprise the greater

number of cells with which the smaller cysts are filled in Schimmelbusch's disease or maladie de Reclus,

but which later melt away to cause the turbid and dark-colored contents of the cysts. In our cases of

associated abnormal involution and cancer, these cells were present to form numerous large or smaller

Fig. 120.

—

A group of dilated alveoli in a case of well-marked "abnormal involution" of the'breast.

rounded circumscribed masses some of which were in close juxtaposition to the carcinoma cells, or in

some cases even invaded by them, but the difference between them and the carcinoma cells was usually

striking.

C. Alveolar Sprouts and Buds.—Many of our sections showed appearances closely resembling evolu-

tional or developmental processes such as are universal in the breast at puberty. They consist of groups

of cells, forming striking objects that at once arrest the eye when the section is examined beneath the

microscope. Each group is obviously a bud or sprout from the glandular tissue, and the groups occur

in collections that suggest an effort at lobule formation. Each bud is a clavate or flask-shaped termi-

nation of parenchymatous tissue, formed of a solid mass of cells, the outer of which stand regularly upon
the subjacent connective tissue, without any definite basement membrane, the inner being massed

together without a lumen. The close packing together of the cells makes the buds appear quite dark
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in ordinary stained specimens. In rare instances, large buds may have a small central lumen, and in

more rare instances the center of the largest of such formations has so large a lumen as to justify the

statement that it is cystic—probably because of degeneration of the compressed internal cells. The
cells have nothing in common with the "blasse Epithel" described above. We regard these buds and
sprouts as a kind of regenerative process or perversion of mammary evolution, and do not connect them
with other mammary disturbances. It is probable that Schimmelbusch saw them and interpreted their

significance differently, for in his description, so far as we can harmonize what he describes with what is

described above, he regarded them as indications of neoplasmic changes and saw in them the evidence

of the tumor nature of the cystic disease, which he called "cystadenoma." But they cannot be of such

nature. They certainly appear like normal evolutionary processes, and they occur in tuberculosis (von

Saar) and other mammary diseases. Berka regarded their presence in senile breasts as normal.

D. Papillary and Adenomatous Proliferation.—Thii term applied by Warren, the equivalent of the

adeno-cystic change of Bloodgood and of the "secondary epithelial hyperplasia" of MacCarty, has been

observed in many cases. In its simplest forms it consists in multiplication of the layers of epithelial

cells in the dilated parenchymatous spaces. With or without such stratification, cell processes next

begin to extend in irregular prolongations into the fluid contents of the spaces. In some cases it is

simply the super-position of cell on cell; in others there seems to be folding of the cellular lining and ele-

vation of the cells. No supporting connective tissue appears, as in intra-cystic papilloma. As the

number of such cell processes increases, they begin to interfere with one another or to attach to one

another, and thus eventually the dilated space, whether large or small, becomes iilled with the multiplied

cells through which there are openings surrounded by cells, and contributing a pseudo-glandular structure

to the mass. In some cases in which there were signs of degeneration in these areas, it seemed as though

the strands of cells were the survivors of a cell mass in which most of the components had suffered dissolu-

tion. The cells that thus grow to form the "adeno-cystic areas," or to produce the "adenomatous stage,"

or to manifest the "secondary epithelial hyperplasia" are not" blasse Epithel," but cells descended from

the normal glandular cells. The same may be true of the "blasse Epithel," but if so it becomes changed

in some manner that permits it to be at once recognized.

E. Free Epiihdial Cells in the Spaces of the Connective Tissues.—If we have seen these we probably

regarded them as carcinoma as did Brissaud, Maly, Lichtenhahn and others; at all events, our notes con-

tain no reference to them. The authors mentioned, however, paid particular attention to them, and

report their frequent occurrence about epithelial-fiUed cysts. Kuru arrived at the conclusion that they

were swollen " Wanderzellen " and believed them to be negligible . von Saar conceived them to be epithe-

lial cells passively expressed through the cyst wall into the lymph spaces of the surrounding spaces

because of the intra-cystic pressure. In support of his theory he calls attention to Maresch's observation

of the expression of fat globules from dermoid cysts under similar circumstances. Whatever the sources

and nature of the cells, they are productive of appearances so strikingly like cancer as to deceive almost

any observer. That such deception is not infrequent is probably exemplified by Bloodgood's results in

excising simple cysts of the breast. Though the surrounding condensed tissue sometimes closely resem-

bles carcinoma when microscopically examined, it could scarcely have been such, for when it was excised

there was no return, as is usual in cancer.

F. Appearances Resembling the Lactating Breast.—These occasionally occurred as smaller or larger

distributed areas for the most part in badly diseased breasts. Some were quite typical and gave one the

impression that local areas of mammary tissue had responded to stimulation by acinus formation and
the appearance of secretory epithelium. More interesting were atypical areas in which, in the presence

of what appeared to be acinous structure and secretory activity, the lactating tissue was dilated so that

all of the acini were considerable sized uniform spaces with their partitions lined with a low secretory

epithelium. Most of the spaces appeared to be empty.

Pathology.—The chief macroscopic lesion of abnormal involution is the cyst. Can
any of the explanations of cyst formation given in the earlier part of this chapter apply

in this peculiar cystic disease of the breast?

Langhans suggested that inflammatory disturbances caused closure of ducts and

led to cystic disturbances, as early as 1873. Samelson-Kliwanski, Mintz, Referent and

Ingier claim to have observed the closure of ducts by granulation tissue (peri-canaliculitis)

and resulting formation of cysts. Von Saar, on the other hand, thinks that in all such

cases no new cysts are formed, and that already existing cysts are destroyed. In the
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many cases from which we have studied sections, signs of inflammation with granulation

tissue formation were as rare as the cysts were common. Occasional plugs of con-

densed secretion—or tubular contents—were sometimes found and may have acted as

obstructions.

That the cysts are formed through dilatation of the tubules of the gland there can

be no' doubt. The only question is how it comes about, and though it is difficult to

understand the nature of the obstruction, it seems certain that an obstruction must be

present.

It is equally interesting to know what collects behind such an obstruction in breasts

that are not secreting. It is certainly not milk, for the contents of the cysts never

show any of the morphological components of milk, or show them rarely and in minute

-Parts of five small cysts with epithelial linings, from a case of well-marked "abnormal
involution" of the breast.

quantity. It is probable, therefore, that the fluid is not the product of secretion but of

exudation. Exudation cysts usually result from the dilatation of preformed cavities

into which the fluid exudes in increasing quantity because of altered chemical condi-

tions. Can we suppose the ducts of the mammary glands sufficiently spacious to

permit this to take place? That very minute spaces may permit of considerable ac-

cumulations and eventuate in cysts is shown by what frequently takes place in the

thyroid gland, in whose normally small alveoli cystic dilatation is not uncommon.
We may, therefore, suppose that should the smaller ducts of any portion of the mammary
gland be obstructed, serous exudation and dilatation, eventuating in the formation of

cysts varying in size, are possible. Thus may be explained the formation of cysts with

clear fluid contents. Lastly, we know that the cells of the tubules not infrequently

proliferate and form great aggregations in widely distended ducts and alveoli, to undergo



252 THE BREAST

subsequent degeneration or colliquation by which a cloudy fluid is formed. Whether

this proliferation precedes the dilatation and is its cause, or whether the cells multiply

because the space is already prepared to receive them, is not clear from what is seen,

but we can imagine the factors of cell proliferation and colliquation as each playing a

part, even though it be a subordinate part, in cyst production.

In closing the discussion of the origin of the cysts, mention must be made of one more

possibility that bears some relation to Ribbert's ideas of cyst formation. It is not

impossible that the modification of the peri-ductal tissue—loss of elastica in some places,

increase of elastica in others; atrophy and blending with the inter-lobular tissue in

Fig. 12 2.—The lower part shows part of a lobule of normal breast tissue, the upper part, a collection

of cell-filled dilated alveoli not unlike the flask shaped expansions at the ends of the tubules in the breast

at puberty. These probably indicate growth of the parenchyma, but may be a mere survival of an early

condition.

some places, multiplication in others—may cause tugging upon the walls of the tubules

by which they are drawn apart and their lumen made to open widely. This may possibly

explain those cases in which cyst formation takes place in the absence of all other causes.

The Chief Microscopic Lesion of Abnormal Involution is the Epithelial Proliferation.

—If the breast be cystic but nowhere show epithelial herperplasia, it is doubtful whether

it is correct to call it "abnormal involution," for the reason that cysts may occur in other

conditions; if a breast show the epithelial hyperplasia, it is certainly correct to call it

abnormal involution, because one theory of the disease is to the effect that the formation

of cysts depends upon the epithehal hyperplasia. The epithelial hyperplasia is some-

times present to a very limited extent in otherwise healthy appearing breasts. It is
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not impossible that it may always have been present in some breasts, for we are not

sure of its nature nor its beginning. Creighton, in his book upon "Cancers and Other

Tumors of the Breast", London, 1902, has built up a theory by which the origin of cancer

is referred to aberrant sudoriparous glands in the breast tissue. It is not improbable

that the objects which he saw in the mammary gland and thus interpreted are the

same peculiar tubules, with apparently increasing epithelium, that we now regard as

tubules in which abnormal involution is beginning.

In cases %vith so little epithelial hyperplasia that it is difficult to find, and without

cysts, it is naturally difficult to come to a correct pathological diagnosis. Do these

changes begin in senile and presenile involution or does the least suggestion of them

constitute abnormal involution? If the former, when does the case become one of

abnormal involution? The difficulty is not solely one for the pathologist to wrestle

with; it seems to worry the surgeon quite as much.

Among our 148 cases called "abnormal involution" there are 45 breasts that have

The Microscopic Changes Observed in 45 Cases Called "Abnormal Involution" of the

Breast, Studied with Reference to the Age of the Patients

I. Changes in the Larger Ducts.

1. The ducts are dilated and collapsed

2. The ducts are dilated and distended

3. There are cysts less than i mm. in diameter

4. There are cysts more than i mm. in diameter

5. The cysts have translucent contents containing cells

6. The cysts have smooth epithelial linings

7. The cyst walls have columns of cells forming papillae

II. Changes in the Lobular Tissue.

1. The appearance is interpreted as suggesting recent lactation.

2. The acini are aggregated in large lobules

3. The acini are in small lobules or some are atrophic

4. The acini are very few in the lobules

5. The acini are dilating

6. The acini are coalescing

7. MacCarty's primary epithelial h}rperplasia

8. MacCarty's secondary epithelial hyperplasia

9. Acini dilated, not distinguishable from ductules

10. .'\cini solidly filled with cells

III. Changes in the Peri-ductal Tissue.

1. The peri-ductal tissue is infiltrated with cells

2. The cellular infiltration obscures the epithelium

3. The peri-ductal tissue is atrophic— dii£cult to see

4. The peri-ductal tissue is increased

5. Small areas suggest beginning peri-ductal fibroma

r\'. Changes in the Stroma or Matrix of the Gland.

1. There are inflammatory infiltrations in the stroma

2. The stroma shows more than usual adipose tissue

3. The stroma is fibrous

Diagnosis.

1. Certainly benign

2. Potentially malignant—danger remote

3. Potentially malignant—danger greater
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been studied with particular care. They have been set aside because they seem to-

show how easily mistakes in diagnosis may be made. A few of them showed no cysts;

most of them showed minute scattered cysts; a few showed a few larger cysts. All of

the cysts were filled with clear fluid or jelly and had smooth shining walls. The gross-

examination failed to show any structural alterations that appeared in the least degree

"suspicious." Nevertheless, the patients suffered from some symptom or symptoms, and

the breasts showed some visible changes that were mistaken for abnormal involution or

cancer. When these cases were examined microscopically so little was found that there

seemed to be no reason for their amputation. The microscopic results are expressed

upon the foregoing chart.

In looking over the chart it will be seen that it shows various unexpected things.

Thus, instead of the supposed disease making its appearance at or about the fortieth

year, it has the following age distribution:

20-29 yea-rs
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considerable number of slides for the purpose of showing that this change did take place,

but were obliged to admit that even in those cases in which it appeared to be most

probable, the epithelium in the areas that we regarded as involutional was different

in form, staining quality and other particulars from that which we knew to be

carcinomatous.

The uncertainty of the transformation is further increased by several other facts

not sufficiently dwelt upon. One of these is that abnormal involution may progress to

an advanced stage and effect extensive changes in the breast without cancer develop-

ment. Thus, in the type commonly known as Schimmelbusch's disease, which is very

probably the same as that described by Reclus, the breast becomes small, dense, riddled

Fig. 123.—An area of abnormal involution exemplifying the structures looked upon by Creighton,

Krompecher and others as aberrant sweat-glands; by Warren as the adenomatous from of abnormal in-

volution; by Bloodgood as the adeno-cystic form of senile parenchymatous hypertrophy; and by
MacCarty as secondary epithelial hypertrophy. Many believe these appearances to indicate begin-

ning or impending malignant change, but they occur in otherwise normal breasts.

with small cysts filled with pale, dark or chocolate-colored material. Microscopic

sections of these breasts show epithehal proliferation in the form of columns of cells or

solid masses of cells in the cysts and atrophy of the parenchymatous structure, yet

there is no epithelial invasion. In these cases the axillary lymph nodes may be enlarged

and easily palpable, but when examined they show only endothelial hyperplasia. Such

progress of the disease without malignancy is important to keep in mind. Another

fact to remember is the common occurrence of malignant disease (cancer) where involu-

tional changes are quite moderate.

The involutional changes are almost always more marked, the nearer a cancer

focus is approached. Lastly, and this is one of the most important facts, abnormal
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involutional changes occur in the breasts of young patients suffering from such chronic

infectious diseases as tuberculosis and (according to published statements) actinomy-

cosis, as well as in cases of squamous-cell carcinoma which cannot possibly arise from it.

All of these considerations taken together make too ready an acceptance of the

doctrine that abnormal involution is the "precancerous stage of cancer" a mistake.

Instead of the abnormal involution being the cause of the cancer, may not cancer be

the cause of the abnormal involution? Granting that abnormal involution is a dis-

turbance of growth in the epithelial tissues of the breast, provoked by general or local

stimuli, may not the presence of the cancer, like that of tuberculosis in the breast, be

the local stimulus that leads to the abnormal involution? May it not be worse in

cancer cases because there is a greater disturbance in such cases? May it not be most

marked near the cancer because the greatest local disturbance is near the cancer?

Fig. 124.—Dilated acini in a long quiescent breast, the seat of ab involution and carcinoma.

Finally, may not the differences that obtain between the appearance and arrangement

of the cells of the abnormal involution lesions and the cells of the cancerous lesions de-

pend upon the fact that they are not the same things and therefore ought to look

different?

It is sometimes urged that both the conditions, cancer and abnormal involution,

are most frequent at the same period of life, and that therefore they are probably con-

nected with one another. We cannot see the necessity for supposing that two condi-

tions that happen to coexist must be connected with one another in the relation of

cause and effect. At a certain age the breast is subject to involution which sometimes

becomes abnormal and peculiar, at the same age cancer develops in the breast, irre-

spective of any cause or condition known, but the involutional changes are apt to be

numerous and diffused, the cancer quite as apt to be localized. Of course both may be

the reverse; the involutional disturbance may be localized and the cancer diffused.
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In the present state of knowledge the questions cannot be answered. We cannot

be certain of the relation of the one morbid process to the other. The case is "not

proven." But the matter is of the utmost importance in its surgical application, for

it is upon the theory that abnormal involution is the "precancerous stage" of eancer

that many surgeons are now advising and treating their patients. Handley (Choyce

and Beatties, "System of Surgery") who looks upon the condition as a mastitis, sum-

marizes the evidence for and against abnormal involution as an exciting cause of cancer,

as follows:

I. Clinical Evidence.—Bryant found that out of 360 cases of cancer, mastitis had occurred at some

antecedent period in 80. Gross found similar evidence in 71 out of 365 cases; Sheild found evidence of

post-inflammatory trouble in only 10 per cent, out of all the cases at St. George's Hospital, but he justly

points out that a focus of chronic mastitis much too small to be clinically appreciated maj' yet form an

adequate nidus for a carcinoma.

The clinical statistics, then, amount only to this—that there is evidence of past chronic mastitis in a

large minority of cases of breast cancer.

II. Pathological Evidence.—Beadles, from the examination of the non-carcinomatous portions of 100

cancerous breasts at the Brompton Cancer Hospital, found without exception, in each of these breasts,

such abnormal changes as undue proliferation of the acini and of the stroma, and cysts were of common

occurrence.

Lenthal Cheatle has found similar changes post-mortem in apparently healthy breasts.

F. T. Paul, as the result of prolonged observation, recorded in igor, his belief that evidence of

mastitis is present in nearly every breast affected with carcinoma.

Victor Bonney found traces of chronic mastitis in all the mamm£e removed for early carcinoma,

which he had the opportunity of examining. Thus the pathological investigation shows chronic

mastitis to be an almost universal precursor of carcinoma of the breast.

Is the closing statement of Handley a correct deduction? Would he not be better

justified in stating that chronic mastitis is an almost universal accompaniment of

carcinoma? Where is it shown to be a precursor? Surely not from the pathological

evidence. It seems to be extremely doubtful whether Bryant, Gross and Sheild were

considering the same conditions as Beadles, Cheatle, Paul and Bonney or whether they

corresponded with the "abnormal involution" of Warren.

Diagnosis.—The patient usually seeks advice because she thinks she finds a painful

"lump" in the breast. The patient being of the cancer age, her anxiety becomes trans-

mitted at once to the surgeon. If examination of the breast reveal a definite "lump,"

an imbedded, immovable, uncircumscribed and hard "lump," he diagnoses cancer

and knows what to do. If the "lump" be vague or "vanishing," or if he be able to

recognize it as a cyst, or if the dense tissue and general lumpy texture of the breast

suggest to him that the case is one of cystic disease or "abnormal involution," what shall

he do to be sure? In answer to this question Warren is very definite. He says:

"Attention must again be called to the fact that the clinical symptoms of these proliferative types of

abnormal involution are to be distinguished in no wayfrom those of simple abnormal involution, and by
no sign on physical examination can the degree of epithelial growth be determined. Microscopic exam-

ination is, therefore, absolutely necessary for the correct classification of the individual case, and in fact

the variation between the different portions of the same gland is so great that microscopic examination

of all of the tissues is necessary to a correct diagnosis. For these reasons and because of the liability to

carcinoma which these cases present, I have no hesitation in recommending operative treatment for

abnormal involution in every case. An induration in the breast gland at or about the time of the meno-

pause, which is palpable with the flat of the hand against the chest wall, I consider sufficient indication for

operation. For cases of this character I perform 'plastic resection of the mammary gland,' by means of

which a thorough exploration of the gland may be obtained and portions of a suspicious nature may be

removed for microscopic investigation without the mutilation of an amputation. This operation I would

recommend for every case of abnormal involution in which the diagnosis can be established."
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The case is then to be made the subject of an operation by which an uncertain diag-

nosis can be made certain and the benignancy or malignancy of the case established by

actual visual and microscopical examination of the tissues. This seems to us most

sound doctrine. If the case with the diseased breast be thus treated, incision of the

tissue in all of its suspicious parts can be made without injury, and the nature of localized

disturbances determined. Every surgeon ought to be sufficiently skilful in pathological

anatomy to recognize cancer tissue when he sees it. But it is not a question of cancer,

it is one of the benign or potentially malignant character of abnormal involution, and

Warren says, and we fully agree with him, that this cannot always be determined

without the aid of the microscope.

This is not intended to apply to cases in which the breast when explored is found to

be riddled with cysts, large and small, or to contain cysts with papillary excrescences,

or to typical cases of Schimmelbusch's disease or the "maladie de Reclus," or where

there is any other generalized or localized disturbance of such obviously destructive

character as to suggest at once that the breast should be excised whether the question

of benignancy or malignancy enters into the matter at all, but it is intended to apply

to cases where little is found and the surgeon is therefore left in doubt.

The chief difficulty arises when diffused mild changes such as small cysts with

clear contents, and occasional induration are found. What is the nature of these?

Or in cases where there is an indurated area containing a congeries of little cysts close

together, often filled with reddish jelly-like substance.

From such breasts the suspicious areas should be excised, together with other frag-

ments from less suspicious areas, for future study. The breast can then be returned

and sutured.

But there is a strong argument in favor of an immediate examination of the tissue

by means of the frozen section. It takes but a short time, and if satisfactory evidence

of the presence of active epithelial hyperplasia can be found, the distress and danger of

a second operation is made unnecessary, for the surgeon may at once proceed to remove

the breast.

There seems to be no valid objection to the use of the freezing microtome for this

purpose, providing it can be done promptly so that the patient is not kept too long

under ether, and providing that enough of the breast tissue be examined to give results

as useful as the more time consuming method of celloidin or paraffine sectioning. We
regard the method as a most important adjunct to the scientific success of the surgical

clinic.

Prognosis.—Many authors agree that the abnormal involution in some stage is

to be found in about 25 per cent, of senile breasts. It presents forms—^the prolifera-

tive and ectatic—that may well be regarded as harmless and benign. Indeed, Blood-

good seems to be of the opinion that these cases, in which the epithelial activities ap-

pear striking, may recover through exhaustion of the proliferation activity, leaving

simple cysts behind them. It presents the other form, the adenomatous or adeno-cystic,

that may be dangerous. Of these Tietze, Warren and Bloodgood agree that about 10

per cent, will probably develop cancer. When the abnormal involution reaches its

maximum development, i.e., when the signs of proliferation are everywhere distinct,

when the cysts are numerous and many filled with adenomatous epithelial cell aggrega-

tions, cancer is likely to be already present in the breast. Bloodgood states that in

about 50 per cent, of the cases with bad adeno-cystic change, cancer was already present.

The prognostic problems are, how great is the danger of cancer in the particular
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case? How shall the patient be treated to prevent cancer? If treated otherwise

than by radical operation, how great is the danger of subsequent return of the same

disease or of the subsequent appearance of cancer?

The general malignant tendency of abnormal involution may be very real, but

is neither immediate nor certain. If it be true that 25 per cent, of all old women show
more or less of it, and that of those who show it only 10 per cent, are in danger of cancer

and if it can be assumed as Bloodgood says, and we believe, that one-half at least of the

very bad cases are already associated with cancer, by treating all of the bad cases as

cancer, we ought to reduce the danger to say 5 per cent. A simple operation may
suffice to save the cases comprising these 5 per cent, from future malignant disease.

Fig. -Badly circumscribed area of periductal fibroma (?) such as may often be found in the breasts
with abnormal involution.

The fact that abnormal involution is a process that is apt to be distributed through-

out the breast, and often throughout both breasts, and that it may be in different stages

in different parts of the breast or breasts, makes it imperative to make exploration of

the breast as thorough as possible, and the removal of the suspected areas from as

many parts of the breast as possible.

It may be well to inquire what happens if the disease be treated conservatively

according to this method. Bloodgood reports about 100 cases in which the breasts

were explored, cysts of simple character, and sometimes cysts of suspicious character
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removed. He says that the cysts were smooth-walled, contained clear or slightly

cloudy fluid—no blood or chocolate-colored fluid—and that they were free from papillary

excrescences. Sometimes the walls were indurated, and upon microscopic examination

these indurations sometimes showed carcinoma-like structure. Nothing was done

except to excise the cyst and the surrounding tissue, yet recovery took place without the

subsequent development of cancer. About 100 women were thus saved from unneces-

sary and undesirable mutilation.

Greenough and Simmons (Annals of Surgery, 1914, LX, July, No. i, pp. 1-136)

performed excision of the diseased areas from 83 cases of "Cystic Disease of the Breast,"

in which the diagnosis was confirmed by microscopic examination. In 14 of the cases,

both breasts were operated upon so that there was a total of 97 operations in 83 cases.

In 59 cases, partial plastic resection was performed, and in 32 cases a local excision of

the affected part of the breast was done. In two cases all of the gland tissue was sub-

sequently removed by the plastic operation (subcutaneous amputation) and in four

cases a later total amputation was done. The subsequent histories of these 83 cases

have been investigated. The length of time which elapsed from the first operation

varies in these cases from i to 17 years—an average of over seven years for each

case. Four of the 83 cases or 4.8 per cent, developed carcinoma of the breast—three

after partial plastic resection and one after simple excision of the tumor. Four patients

have died of other causes, without evidence of any disease of the breast. Sixty-two

patients are alive and well, and these with the four dead without recurrence make 66

of the 83 cases, or 80 per cent, free from recurrence, and apparently up to the present time

at least, cured of their disease by a partial operation. Thirteen cases (15.6 per cent.)

showed sooner or later a return of the disease. In five patients the disease returned

in the other breast, and in eight patients it returned on the same side, in the gland

tissue remaining after the first partial operation. One patient died 10 years after

operation, of a broken hip. Another died five years after operation with a cerebellar

endothelioma. In neither case was there evidence of any malignant process in the

breast, though both were reported to have had recurrence of cysts. Four patients

refused operation and were reported living and well, but with cystic disease present

—

one, one year, and three, five years after operation. The other seven were operated

upon again, by amputation of both breasts in the greater number of cases and reported

well at intervals of ten, five, four, two, one and one and one-half years, seven months,

and one month later.

Thus either the recurrence of cystic disease of the breast or carcinoma occurred

in breasts treated by partial operation in 12 out of 83 cases, or in 14 per cent. In 16,

or 19 per cent., the patient failed to get permanent relief from the partial operation.

From these results it seems clear that abnormal involution or cystic disease of the

breast is not an affection that should unduly alarm the surgeon or his patient.

Somehow there is a sentiment abroad that tends to overemphasize the danger,

and has no treatment for the disease except the radical operation.

There are no doubt serious difficulties in the way of an accurate diagnosis of the

disease if it must depend upon clinical diagnosis alone, but there ought to be little dif-

ficulty in cases explored after the exposure of the tissue by the plastic resection.

Amputation of the breast in simple benign cases is bad treatment, founded upon

faulty diagnosis and inadequate exploration of the breast, or upon a fear of the future

development of malignant diseases, not borne out by surgical knowledge and experience.

Surgical science must be in a very inexact stage indeed when we are able to get to-
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gether and place before the reader the results of pathological examination of 45 breasts

of which only four showed mild adeno-cystic change, and only seven epithelial prolifera-

tion into cystic spaces, while 34 were entirely benign cases of normal or senile involution.

Treatment.—If the symptoms are such as to arouse the suspicion that carcinoma

may be present or impending, the upper half of the breast should always be explored

by transcutaneous incision, the lower half by a Thomas' incision and plastic resection,

reinforced by the microscopic examination of a frozen section.

If the smallest area of carcinoma be found, the case is no longer abnormal involution,

but carcinoma and should be dealt with accordingly, and the radical amputation

performed.

If there be no carcinoma, but the disease be widespread and the breast riddled

with cysts of small size filled with grumous contents, and these cysts surrounded by

Fig. 126.—Subcutaneous excision of the breast with excision of the anterior pectoral group of lymph
nodes. Case of abnormal involution.

more or less indurated areas of doubtful character, there is enough justification for the

removal of the breast by simple (conservative) amputation, no attention being paid to

the fact that no carcinomatous disturbance has been found.

If the generalized disturbance be slight, but somewhere—usually at the periphery

of the breast—there be an area of tissue condensation containing cysts, that area should

be excised. If there should be several such areas with what seems to be healthy inter-

vening tissue, each may be cut out, after which the breast may be replaced, sutured and

dressed.

Reflections upon Abnormal Involution and Its Relation to Carcinoma.—i. We are not suffi-

ciently well informed concerning such changes in the mammary gland as may depend upon age and

activity, to separate the normal from the abnormal with certainty.

2. Abnormal involution may be premature as excessive involution, but there is no fixed point

at which the normal ceases and the abnormal begins.

3. Abnormal involution is probably a senile change, abnormal only when excessive.

4. Abnormal involution and cancer commonly coexist in the same breast.
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5. The age of occurrence is the same for both affections.

6. These facts lead to the conclusion that carcinoma may accompany or follow abnormal involu-

tion in about one case out of ten.

Fig. 127.—Conservative amputation of the breast. Primary skin incision.

Conservative amputation of the breast. Skin flaps reflected.

7. The fact that abnormal involution occurs in squamous-cell carcinoma, in tuberculosis and in

other chronic diseases of the breast makes it possible that it is not infrequently a secondary process

indicating that the breast is diseased.

8. The probability of this is increased by the fact that the involutional changes are severe in

proportion to proximity to the local lesion.
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g. No one has seen the transmutation of abnormal involution into cancer.

10. Exaggerated fear of the occurrence of carcinoma after abnormal involution has led to un-

necessary mutilation of patients by the removal of many breasts that show no important disease.

Fig. 129.—Conservative amputation of the breast. Axilla cleansed from above downward, deep
pectoral fascia removed and breast attached only to the fascia covering the serratus magnus muscle.

Fig. 130.—Conservative amputation of the breast. Operation completed.

11. Instead of amputation without examination, the breasts should be investigated by plastic

resection. If normal they should be let alone; if slightly and locally diseased, the diseased areas should
be excised.

12. In cases with badly diseased breasts, simple amputation is indicated.
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13. In cases with carcinoma, the breast is carcinomatous and radical amputation should be

performed.

Literature upon Cystic Disease of the Breast

Albertin.—"Maladie kystique de la mamelle," Mem. Soc. de. sc. Med. deLyon (1886), 1887, XXVI,
44.

Altmann, R.—"tjber die Inactivitatsatrophic der weiblichen Brustdriise," Archiv f. path. Anat.

1888, CXI, 318.

VON Angerer.—"Chirurgie der Brustdriise," Handbuch der praktischen Chirurgie, von Bruns, GarrS

and Kuttner, Bd. II, p. 598, 1913.

Berka.—Beitrage z. path. Anat., 1912, LIII, 284.

Bertels.—Deutsche Zeitschr. f. Chir., 1913, p. 124.

Besancon et Broca.—-"Maladie kysteque de la mamelle," Bull. et. Mem. Soc. Anat. de Paris, i886,

LXI, 38. Progres Med., Paris, 1886, 28, III, 202.

Bloodgood.—Kelly and Noble, "Gynecology and Abdominal Surgery," II, p. 194. Surgery, Gynecology

and Obstetrics, 1906, III, 721.

BoBBis.—Gior. deUa r. Accad. de Med. di Torino, 1905.

Borst.—"Die Lehre von den Geschwiilsten."

Brehm.—St. Petersburg med. Wochenschrift, 1908, No. 21. Zeitschrift f. Chirurgie, 1908, 35.

Correspondenzbl. f. schweizer Aerzte, 1910, 40.

Beissand.—Archiv d. Phys. et Path., 1884, III.

Brodie.— Lectures in Pathology and Surgery," 1846, p. 137.

Brisse-Saint-Mocary.—"De la maladie kystique de la mamelle," Paris, 1883.

Cestan.— Maladie kystique des mamelles," Toulouse Med., 1903, 2s., V, 217.

Clermont and Duening.—"Maladie de Reclus a forme douloureuse," Toulouse Med., 1910, XII, 429.

Creighton, Charles.— Cancers and other Tumors of the Breast," etc., London, 1902, Williams and

Nougate, 307, p. 24, PI. 80.

Delbet, p.—"Maladie kystique de la mamelle," Bull. Soc. d' Anat. de Paris, 1893, LXVIII, 2-16.

Dobrinoef, Theodon.—"Anatomie Pathologique et Pathogenic de la Maladie Kystique de la Mamelle,"

Montpellier, 1908, 89, p. 6, PI. 80.

Ellis, A. G.—Annals of Surgery, Sept., 1903. Pub. Lab. Jeff. Med. Col. Hospital, Vol. L, 1904.

Ferguson, G. B.—St. Barth. Hosp. Rep., London, 1884, XX, 253.

Franks.—La Clinica Chirurgica, 1906, No. 2.

FrEmicourt.—These de Lille, 1909.

Greenough and Simmons.—Ann. of Surgery, 1914, LX, pp. 1-16.

Greenough and Simmons.—Ann. of Surgery, Phila., 1914, LX, 42.

Greenough, Simmons and Barney.—Ann. of Surgery, 1907.

Handley.—Practitioner, London, 1910, 84, 463. "Diseases of the Breast," London, 1910. Choyce

and Beattie's "System of Surgery."

Hedringer.—"Presenile Involution of the Breast," Berliner klin. Wochenschrift, 1914, Mar. 16. Abst.

J. A. M. A., 1914, Apr. 25.

Hedringer, E.—"Bedeutung der prasenilen Involution der Brustdriise," Berl. klin. Woch., 1914, LI,

S77-

JuDD, E. S.—Refe. J. Mich. S. Med. Soc, 1914, 13, 2.

KiEBEL.—Berl. klin. Wochenschrift, 1904, No. 30.

Konig.—"Lehrbuch der spez. Chirurgie," 1904-8. Aufl. 2, Centralbl. f. Chir., 1893, No. 3, XX, 49.

Krompecher, E.—"tJber Schweissdriisenzysten der Brustdriise und deren Krebse," Verhandl. d.

deutsch. path. Gesellsch., Jena, 1913, XVI, 365.

Kurn.—Deutsche Zeitschr. f. Chirurgie, XCVIII, 415, 1909.

Leriche.—"Tuberculose inflammative et maladie kystique du sein," Lyon Med., 1914, CXXII, 1076.

Letulle.—Bull. Acad, de Med., 1911, LXV, p. 287.

Lichtenholm.—Deutsche Zeitschr. f. Chirurgie, 1907, XL (XC?), 507-

MacCarty.—Wm. Carpenter, "The Histogenesis of Cancer (Carcinoma) of the Breast and Its Clinical

Significance," Surgery, Gynecology and Obstetrics, 1913, October, p. 441.

MacCarty.—Surgery, Gynecology and Obstetrics, 1914, p. 284. Surgery, Gynecology and Obstetrics,

1913, p. 441. Collected papers by the staff of St. Mary's Hospital, 1911.

Maly.—Zeitschr. f. Heilkunde, 1898, XIX.



CYSTS OP THE BREAST 295

Mannousy, G.—"Note sur la bilateralite dans la maladie kystique de la mameUe," Progres Med.,

Paris, 1888, 2s., VII, 3.

Mathieu, F.
—"Maladie kystique de la mamelle, son prognostic." MontpeUier, 1913, 40, No. 37, 80.

Mayer.— 'Maladie kystique de Reclus avec degenerescence carcinomateuse," Presse Med. beige. Brux.,

1913, LXV, 262.

Meniere, P.
—

"Maladie de Reclus ou maladie kystique de la mamelle," Gaz. de Gyne., Paris, 1888,

III, 81.

MiNTZ.—Centralbl. f. Chirurgie, 1911, No. 6. Berliner klin. Woch., 1899, No. 47.

PAtn,, F. T.—" Chronic Mastitis and Its Relation to Tumor Formation," Trans. Path. See. London, 1901,

LII, 30.

PoNCET, A.
—

"Sur la maladie kystique des mameUes," Gaz. hebd. de med., Paris, 1886, 2C., XXIII,

244.

Poster, M. F.
—"Potential Cancer of the Breast," Am. J. Obst., N. Y., 1912, LXVI, 1004.

Reclus, P.
—

"Metastasis chronique et cancers du sein," Gaz. hebd. du Paris, 1887, 2s., XXIV, 193.

Reclus, P.
—
"La maladie kystique de la mamelle," Tribune med. Par., 1905, n.s., XXXVII, 293.

Reclus, P.— 'La maladie kystique des mamelles," Rev. de Chirurgie, 1883, No. 10, III, 761. Prog.

Med., No. 19, Paris, 1884, XII, 379. Gaz. d'H6sp., 1884, 1887, LX, 673, 769. Bull. Soc.

Anat. de Paris, 1883, LX, 673, 769. Bull, med., Paris, 1887, 1, 147. Clin. Chir. de l'H6tel

Dieu. Paris, 1888, 389-404. Semain med., Paris, 1893, XIII, 353. Clin. Chir. de la

Paris, 1894, 183, 178.

Robinson, H. B.—"Cystic Diseases of Breast in Young Women," Tr. Path. Soc. London, 1890-91,

XLII, 226.

VON S.\.4R.— Ergebnisse d. Chirurgie u. Orthopadie," 1910, 411.

Sasse.—Archiv. f. klin. Chirurgie, 1897, LIV; 1907, LXXXIV.
ScmMMELBUSCH.—Archiv f. klin. Chirurgie, 1892, XLIV.
Schtmmelbusch.—"Das Cystadenom der Mamma," Langenbeck's Archiv, Bd. 44. Archiv f. klin.

Chir., 1802.

Sicre.—These de Paris, 1890, No. 77, "Maladie kystique de la mameUe."
SiCRE, R.

—
"Contribution a I'etude de la maladie kystique de la mamelle (Maladie de Reclus)," Paris,

1887.

Speese.—U. of P. Med. BuU., January, 1908. Ann. of Surg., 1910, LI, No. 2, p. 213.

Stiles.—Edinburgh Med. Jour., 1892, XXXVIII.
Tatlhefer.—"La maladie kystique du sein," Archiv Med. de Toulouse, 1896, II, 347.

Tappey, E. T.— 'Cystic Degeneration of the Mammary Gland," Physician and Surgeon, Detroit and
.\nn Arbor, 1897, XIX, 69.

Taylor.—Annals of Surgery, LII, No. 2, p. 253.

TiETZE.
—

"Epithelial Changes in the SenUe Female Breast," Deutsche Zeitschr. f. Chir., LXXV, 1905,

a- ^'
^^^'

TiETZE.— 'tjber Epithelveraenderungen in der senilen weiblichen Mamma," Deutsche Zeitschr. f. Chir.,

Leipzig, 1904, LXXV, 117.

TiETZE, A.
—

"tJber Epithelveranderungen in der senilen weiblichen Mamma," Deutsche. Zeitschr. f.

Chir., Bd. 75, 1905, s., 117; Abstract, Centralblatt f. allgemeine pathologie u. patholo-

gische Anatomie, Mar. 5, 1905, p. 188.

Thiele.—Archiv f. kUn. Chirurgie, 1909, LXXXVIII, 261.

TouPET.— Trois cas de maladie kystique des mamelles considerees au point de vue anatomique,"

Semaine Med., Paris, 1890, X, 370.

TouPET and Glantenay.—"Observation du maladie kystique des mamelles," Bull. Soc. d'Anat. de

Paris, 1891, LXVL 575.

Verga.—n Polyclinico, 1907.

Verneuil.—"Maladie kystique des mamelles," Gaz. d'Hosp., 1884, LVII, 250.

Voituriez.—"La maladie kystique des mamelles (Maladie de Reclus)," Bull. Soc. Anat. Clin, de Lille,

1891, VI, 373. J. d. sc. Med. de Lille, 1891, I, 313, 337, 385.

Warren.—Jour. Amer. Med. Asso., 1905, II, p. 149.

Warren, J. C.
—

'"Abnormal Involution of the Mammary Gland, with Its Treatment by Operation," Am.

J. M. Sci. Phila. and N. Y., 1907, n.s., CXXXIII, 521.



296 THE BREAST

INTRA-CYSTIC PAPILLOMA

Adeno-cystoma papilliferum.

Duct papilloma.

Cystoma mammae papilliferum.

Cystadenoma papilliare.

Intra-canalicular cystadenoma.

Involution cyst.

Papillary cystoma.

Papillary cystadenoma.

Polycystoma proliferum.

Proliferating cystadenoma.

Proliferous cyst.

Epithelioma intra-canaliculaire.

Villous papilloma.

Epitheliome dendritique du sein.

All of these names are applied to a peculiar neoplasmic disease of the breast charac-

terized by the growth of papillomas into the ducts or into pre-formed cystic expansions

of the ducts.

The name intra-cystic papilloma appeals most strongly to us because it seems clear

to us that the fundamental structure is in most cases the papilloma, and that it may make
its appearance in any duct or cystic distention of a duct. From this point of view the

terms duct papilloma—cystoma mammae papilliferum; proliferous cyst—papillary cys-

FiG. 131.—Intra-cystic papilloma of the breast. From a specimen in the Laboratory of Surgical Path-
ology, Medical School of the University of Pennsylvania.

toma, polycystoma papilliferum; villous papilloma—proliferous cyst are all correct.

But as it is not clear that there is any connection with adenoma other than the false

impresssion resulting from erroneous deductions following microscopic examination of

certain types of the tumor, we look upon all other terms as misnomers and encumbrances.

We do so with full knowledge that many pathologists will differ from us in this opinion.

Source.—There is no satisfactory explanation for the origin of the papillary tumors.

Presumably they are brought about through the presence of an irritant that may be

localized in the duct or in a cyst, or diffused throughout the breast. It is not impossible

that it enters the breast through the nipple, as the papillse usually grow in the large ducts

just below the nipple, but it is equally possible that it may arise in the breast itself.

There are two distributions of the papillary excrescences—ducts and cysts. Those

occurring in the former are large, and constitute the clinically important group.

I. Duct Papillomas.—These occur in the large ducts of the breast, which dilate as

the papillomas grow. They lead to the occurrence of a tumor-like mass that is usually
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centrally situated in the breast, behind the nipple. The papillomas grow first and the

duct expands to accommodate them, the tumor mass lying in the cyst. One or sometimes

several ducts may be affected simultaneously or consecutively as one or more papillomas

are present. The papillomas appear to be independent of one another. The duct may
remain open or be closed by the tumor or through secondary galactophoritis. The re-

sulting tumor, usually single, forms a rounded nodular, or usually well-circumscribed,

encapsulated mass of any size up to a man's fist. The capsule is the expanded wall

of the dilated duct; the mass, within, the papilloma. In the tumors of this kind, there

having been no cyst prior to the formation of the papilloma, there is rarely any space

between the growing tumor and its surrounding duct, so that it has the general appear-

ance of a solid tumor.

2. Cyst Papilloma.—In this more rare form of the disease the papillomas grow from

the walls of pre-formed cysts, which may be large or small and full of fluid. In an early

Fig. 132.—Cystic disease of the breast, each cyst containing numerous intra-cystic papillomas.

stage the papilloma may appear as a tiny papilla projecting into and bathed on all sides

by the fluid collection in a relatively large space.

Pathology.—Naked-eye Appearance.—The papilloma seems to begin as the result of

localized vegetative activity of the epithelial lining of the duct or cyst, by which it

outgrows its substratum and becomes thrown into folds carrying with it the basement
membrane and a few fibers of the subjacent connective tissue. Soon the folded or

wrinkled condition gives place to what appears to be a complexly branched system of

processes, and the growth becomes polypoid, fungoid, arborescent or dendritic. When
the dendrons hang together fairly well, naked-eye inspection usually reveals one or more
rounded polyps with velvety surfaces springing from the walls of the ducts or cysts.

In more rare cases the villi spread out and the papilloma has an arborescent or villous

appearance. The papillomas are usually pinkish gray in color, but some cases show pas-

sive hyperemia from compression or torsion of the pedicles and appear dark red, the

fluid in the cyst becoming red or brown from recent or old admixture of blood. Under
these conditions the patient's attention is sometimes directed to the breast because a
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small amount of bloody discharge may take place from the nipple should the ducts be

open. As the papillomas grow they distend the ducts or fill the cysts with what seems

to be a solid mass, but which is in reality a confused mass of inter-digitating, more
or less confluent and adhering papillary masses.

Microscopic Appearance.—The tumor is beautiful, interesting and characteristic,

when sections are viewed through a low power of the microscope. The appearance

will vary according to the size, complexity and compactness of the mass. Thus, a

tiny papillary formation springing from the wall of a large cyst may show a dendritic

epithelial formation, each of whose branchings is composed of a double layer of cuboidal

or columnar epithelium separated by the delicate fibrillar tissue. Larger, more compact

masses may appear adenomatous, i.e., appear to have a gland-like structure because

of the complexity of the bi-anchings which interlock and frequently coalesce. This

is the source of the erroneous idea of the adenomatous nature of the lesion. No
matter how large, how compact or how complicated the formation becomes, the

same general arrangement obtains. There are always portions that show branched

processes of delicate connective tissue covered with the single layer of cuboidal or

columnar epithelium.

Historical.—In its mature state, the intra-cystic papilloma is subject to wide anatom-

ical variations, and the essential unity of these apparently different forms escaped the

attention of surgeons and pathologists alike for many years, indeed until recent times.

Thus in one instance the chief feature of the disease is the cyst; in another, the solid

mass of papillomatous tissue, while in a third the invasive character of the epithelium

justifies a diagnosis of carcinoma.

The first clear description of the clinical and pathological features of the disease

was given by Sir Benjamin Brodie in his "Lectures," in 1846, in which he called them

"sero-cystic tumors." He called the attention of his students to the fact that pressure

over the tumor caused the appearance of secretion at the nipple, in explanation of which

he passed a bristle through the milk duct into the cyst cavity. This particular tumor

consisted of a cyst "with one-fourth of its cavity occupied by an irregular-shaped ex-

crescence attached to one portion of its internal surface."

Rogeau, in 1874, seems to have been the first to give a correct, clinical account of

the disease: "a conical tumor, fluctuating, starting under or beside the nipple and radiat-

ing outward like a hardened cord, alternately filling and emptying its contents by a flow

of sero-sanguineous fluid from the nipple; the absence of adhesions to the skin or the

deeper structures; no general metastases, and little or no pain."

Rogeau looked upon the tumor as " a special variety of retention cyst of the mammary
gland."

In 1876 Labbe and Coyne described a typical case of intra-cystic papilloma, but in

keeping with the current opinion of the French school, looked upon the disease as a

primary cancer of the milk ducts, and for this reason suggested the term "epithelioma

intra-canaliculaire.

"

Cornil and Ranvier about this same time proposed the name "carcinome villeux,"

but there seems to be little doubt but that these writers were confounding the non-

malignant papilloma with adeno-carcinoma.

The term "true adenoma" was suggested by Gross, in 1880.

Butlin was of the opinion that cyst formation is the primary step in the develop-

ment of the growth and that the papillary excrescences and the fluid contents of the

sac owe their origin to a common irritative cause. The interest of Bowlby in the subject
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began with his examination of the specimen removed by Butlin which led to the pres-

entation of a paper describing seven cases and with the following deductions:^

"The microscopical appearances presented by the growths removed in all the above cases were prac-

tically identical. The tumors were all papillary in nature, and in those cases where there was a definite

cyst wall, the papillae grew directly from its epithelial lining, and were of the arborescent or foliaceous type.

The base of each papilla was formed of very delicate connective tissue, which in some cases was almost

myxomatous in texture, and on this grew several layers of short columnar epithelial cells. The papilla

branched in all directions, giving off numerous offshoots of various forms and sizes. Many of these coa-

lesced, and by so doing formed an irregular network enclosing spaces of different sizes and shapes. In all

parts of the sections more or less iniHtration of blood had taken place, red blood cells in various stages of

disintegration stained all parts of the sections and fully accounted for the pigmented appearance pre-

sented to the naked eye. Up the center of each papilla ran a large and very thin-walled blood-vessel,

whose branches followed the ramifications of the growth. In some of the sections cysts without any
papillary ingrowths could be seen, and in others the ingrowth was only commencing."

This is undoubtedly an excellent description of intra-cystic papilloma, but that

which follows indicates that the writer confounded the tumor with abnormal involution.

"The disease appeared to affect different parts of the breast at one and the same time, and in some
parts of the mamma near to the tumor, where the naked eye could not detect any definite tumor forma-

tion, the microscope yet revealed the early development of cysts. In many sections it could be seen

that the cell growth was not entirely confined by the cyst wall, but that in places the cells had extended

through the lining membrane into the subjacent coimective tissue of the gland, and had formed cysts of

new formation as apart from the mere dilatation of preexistent ducts or acini. It is by this extension of

cell growth that those tumors situated outside the breast tissues are to be accounted for. In Case 4, in

addition to the above appearance, there was found in the more dense parts of the tumor already men-
tioned a very definite growth of alveolar carcinoma, differing in no way from the common scirrhus type

except in the comparatively small amount of its fibrous stroma."

At a meeting of the Philadelphia County Medical Society held in 1889, Dr. George

E. Shoemaker presented a specimen of malignant papillary cystadenoma of the breast,

and the discussion that followed this presentation indicates the differences of opinion

among surgeons at that time relative to the true nature of this variety of mammary
neoplasm. The familiarity of the senior author with the incorrect observations of

Brodie, and the similarity that exists between papillomatous cysts and fibro-cystic

sarcomata as pointed out later by Bowlby, led him to remark: "this tumor is most likely

a cystic sarcoma—what is known as "Brodie's tumor."

The honor of having clearly differentiated the benign intra-cystic papilloma from

malignant tumors belongs to the English surgeons, and in the writings of Williams,

Sheild, Bryant and others we first meet with the terms "duct papilloma," non-

malignant villous papilloma," etc. Williams remarks "under the term villous cancer

as hitherto commonly employed, at least two perfectly distinct kinds of neoplasms are

included, viz., the non-malignant villous papilloma and the malignant tubular cancer"

(adeno-carcinoma)

.

Contemporary writers of the German school, including Sasse, Tietze, and Schim-

melbusch, defined the disease as "cystadenoma papillare," "intra-canalicular cystade-

noma," or "papillary cystoma," but looked upon this condition together with abnormal

involution and carcinoma as steps in the progress of one disease.

The investigations of Warren and 111 in 1905 finally settled the classsification of

these tumors both pathologically and clinically. It is an interesting fact that 111 arrived

' Bowlby.— The Clinical Course and Structure of Duct Cancer or Villous Carcinoma of the Breast"

(St. Bartholomew's Hospital Reports, 1888, V, 24).
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at correct deductions notwithstanding an almost complete ignorance of the work of

previous investigators. Warren, Greenough and Simmons, Bloodgood and others have

made intra-cystic papilloma a definite clinical entity.

Incidence {General).—The intra-cystic papilloma, according to the figures of Warren,

comprise 0.015 P^r cent, of all mammary tumors (12 cases among 758 breast tumors)

and 0.049 psr cent, of benign mammary tumors (12 cases among 241 breast tumors).

Greenough and Simmons collected 20 cases including the 12 cases reported by Warren.

Our own personal experience with this particular variety of tumor, in keeping with that

of most other surgeons, is meager, only one case having come to our notice among a

consecutive series of 100 cases of benign mammary growths admitted to the wards of

the German Hospital. It was an atypical case, recognized only after excision.

The following discussion is based upon an analysis of 40 cases collected from the

literature.

Sex Incidence.—^Intra-cystic papilloma is essentially a tumor of the female breast.

There are, however, a few recorded cases in which tumors identical in structure and giving

rise to the classical symptom complex of the growth as it occurs in the female were

removed from the breasts of men. In several of these, the tumor had undergone

malignant transformation. An instance of this is reported by Peachell (Lancet,

1906, Dec. 15, p. 1660).

Male, aged 58. Mammary tumor of two years' duration. Small and irregular in outline. Soft in

consistency and non-adherent to the skin or underlying tissues. Axilla not involved. Bloody discharge

from the nipple. Diagnosis: Duct papilloma. One year later the patient again presented himself,

when the growth had become hard and adherent to the skin and pectoral fascia. The patient died nine

months after operation of intercurrent disease. There was no recurrence of the cancer.

At a meeting of the Pathological Society of London in 1892, Shattock (Trans. Path.

Soc, London, Vol. 43, 1892, p. 119) presented a male breast containing columnar-

celled (duct) cancer which was similar in many respects to the foregoing.

"The breast was removed from a man 57 years of age by Mr. Mackellar. The tumor was of three

years' duration; it was spheroidal in outline (2.5-1.5 cm.) and was situated immediately beneath and

in close relationship with the nipple. The growth was enclosed in a capsule which is firmly adherent to

the surrounding tissues. In consistence it is moderately firm and to the naked eye presents a distinctly

alveolar structure. Histologically the tumor consists of mutually adapted channels, all of which are

lined with a single layer of well-formed columnar epithelium. The channels have a distinct lumen,

though this is mostly occupied with secretion. Whether the tumor has arisen from the ducts by out-

growth into the surrounding tissues or has been preceded by the formation of a cyst, is now beyond

determination."

The following typical case of intra-cystic papilloma of the male breast is described

by Russell. Note the absence of the characteristic clinical signs.

Man, aged 56 years. Four months ago the patient noticed a small, hard, painless lump in the left

breast. The tumor gradually grew until it had reached the size of an orange and had involved the entire

breast. It was tender and fluctuating in the region of the nipple, but there was no discharge from the

latter. The tumor was of dense consistency in its periphery. The axilla was normal. No etiological

factor was determinable. Simple amputation. Diagnosis: Papillary cystadenoma.

Strasser (The Post-Graduate, 1909, 24, 571) assisted in the removal of a typical

intra-cystic papilloma from the breast of a man aged 63. The tumor was of four years'

duration and during the last half year of its existence had been associated with a sero-

sanguineous discharge from the nipple.
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In Spencer's case (Westminster Hospital Reports, 1895, No. 3, 91-92), which was

probably not a true intra-cystic papilloma, the tumor had been present since birth.

Rapid enlargement began when the boy was four years old and reached the size of an

egg in three weeks. It consisted of multiple cysts with bloody fluid.

Williams quotes from the Pathological Catalogue of the Hunterian Museum as

foUows: Specimen No. 475 2a, Path. Series, Path. Catalogue, Appx. 5, 1891.

"A male breast showing two oval cysts beneath the nipple and areola, separated by a thin fibrout

septum, the larger one measuring i inch in the longest diameter. Each cyst is fiUed with blood clos.

The specimen was removed from the mammary region of a man aged 49 years, who 15 years previously

first noticed a few drops of brownish discharge escaping from his left nipple. This continued for many
years. About four years before operation the discharge ceased, and the tumor then appeared."

The following case history is taken from the series reported by Greenough and

Simmons

:

No. 211, 1905. Dr. Wm. M. Conant. Man, aged 51. Four months' duration. Tumor size of a

walnut. Upper outer quadrant. Pain not marked. Bloody discharge from the nipple on pressure.

Amputation with dissection of the axilla. Papillary cystadenoma. Examination 16 months later, no
trouble.

Additional cases in the male are reported by De Morgan (British Med. Jour., Vol"

2, 1863, p. 542), Hewett (Lancet, Vol. 2, 1863, p. 482), and Worbs (Inaugural Disserta-

tion, Bonn, 1902; this is probably a large fibro-cyst adenoma).

Age Incidence.—The age incidence of intra-cystic papilloma of the female breast is

shown in the following tables

:

Table I.

—

Age Incidence in Our Series or 40 Collected Cases

— 30 per cent.

I

40-50 14
J

oj r- -—
-• 3Q_gQ J

10-20 I 50-60 6 \
20-30 4 60-70 :

.

6 j

30-40 7 1
^

70-80 I— 35 per cent.

The average age incidence in this series was 46.6 years; according to Warren it is 52

years; Williams found it to be 43 years, and Greenough and Simmons estimate it to be

49.5 years. The youngest and oldest patients are reported by Greenough and Simmons,
their ages being 19 and 81 years respectively.

Table II.

—

Age Incidence in Collected Series oe Fifteen Cases (Williams, p. 372)

54- 4 per cent.
20-25 I 35-40 5 \

25-30 I 40-45 3J
30-35 I 45-50 2

50-55 2

15

Predisposing Factors.—Trauma, child-bearing and lactation are of some practical

interest in the general pathology of intra-cystic papilloma. Trauma seems to have
been of predisposing influence in five of the 17 cases of the benign form reported by
Greenough and Simmons, and in two of Williams' 18 cases. In one of the latter.
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the nipple had been severely bitten 22 years previously to the development of the tumor;

in the other instance the disease was first noticed four months after the receipt of a

blow on the breast. One of Ill's cases gave a history similar to that of the latter case

of Williams.

Several of our collected cases had had previous attacks of mastitis or galactophoritis,

but the evidence does not justify the conclusion that this has any etiological significance.

All authorities seem to be agreed that intra-cystic papilloma is a tumor of the breasts

of prolific women, and conclude that pronounced functional activity of the gland pre-

disposes it to this particular form of neoplasm. On close analysis, however, this re-

lationship becomes more apparent than real, for while a definite percentage of the women
are multiparous, the disease is by no means uncommon in those who have never con-

ceived. Thus in our collected series of 40 cases only 20 (50 per cent.) of the patients were

parous women and the average number of children borne by them was 4.8. If we now
take into consideration the fact that the majority of women between the ages of 40

and 60 are married women, the influence of child-bearing loses much of its significance

as an etiological factor in the development of this tumor.

The question of heredity may be dismissed as being unimportant.

Symptoms and Diagnosis.—Discharge from the Nipple.—The most important symp-

toms of intra-cystic papilloma of the breast are discharge—often bloody—^from the

nipple and the presence of a rounded tumor situated beneath or close to the nipple.

These signs are not invariably present, however, the discharge being present in only

75 per cent, of cases, while the tumor is not always central in position. Again,^ centrally

located tumor is not always of this variety and, to complicate matters still further, dis-

charge from the nipple, bloody or otherwise, sometimes occurs from other causes. It

is incorrect therefore to speak of any one symptom as being pathognomonic of this

particular type of tumor. The fact remains, nevertheless, that spontaneous bleeding

from the nipple, either continuous or intermittent in type, or a bloody mammillary dis-

charge following pressure when applied to the breast are due in the vast majority of

instances to intra-cystic papilloma, and the presence of a slow-growing tumor in the

center of the organ, together with a bloody discharge from the nipple, is practically

diagnostic of it. Discharge from the nipple, either bloody, lactescent, mucoid, thick

brownish, serous, or purulent, may occur in association with other benign tumor

diseases, with malignant tumors, either carcinoma or sarcoma, in cases of duct cancer,

cancer cysts, chronic galactophoritis, certain granulomas, after traumatic injury, and

finally it may perhaps be an indication of vicarious menstruation.

In our experience, discharges from the nipple are rarely associated with benign

mammary tumors; they occur very commonly in advanced cases of carcinoma, and

are only occasionally seen in cases of peri-ductal sarcomas. In tumors other than the

intra-cystic papilloma, the discharge is prone to be serous rather than bloody in char-

acter, or thick brownish in character if mixed with blood. According to Gross, mammary
carcinoma is associated with discharge from the nipple in 7 per cent, of instances. Dis-

charges caused by cancer are irritating and frequently cause an eczematoid excoriation

of the nipple and areolar coverings, a condition rarely if ever present in other conditions.

Inflammation of the milk ducts is associated with a muco-purulent or sometimes

frankly purulent discharge from the nipple; this may or may not be streaked with blood.

Four of our patients with primary tuberculosis of the mamma complained of dis-

charge from the nipple, in one instance bloody in character (Scott, St. Bartholomew's

Hosp. Reports, 1905, Vol. 40).
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There is nothing of particular interest ordinarily in the occurrence of mammillary

bleeding after traumatic injury to the breast, but in the case of one of our patients

this symptom immediately followed the receipt of a blow and continued for one year,

when a scirrhus cancer made its appearance. In the following exceptional case

symptomless bleeding took place from the nipple of an apparently healthy breast.

Mrs. S., aged 70 years. (German Hospital of Philadelphia) Para 3. Menopause at 50. For about

10 years the patient had noticed intermittent bleeding from the right nipple. The bleeding stopped two
years ago, and examination of the breast showed nothing abnormal to account for this unusual occur-

rence. Four years ago she noticed a small lump in the left breast which has grown progressively larger.

There is no history of injury. The growth is neither painful nor tender. Her general physical con-

dition is excellent except for the presence of a small superficial epithelioma of the right cheek, of one

year's duration. The left breast is swollen to the size of a small grape fruit. A fluctuating, freely

movable mass occupies practically the entire breast. The overlying skin is bluish gray in color, but it

is not adherent to the tumor mass. The nipple is inverted; the axillary glands are not palpable.

Simple amputation. Diagnosis: Benign cyst.

The specimen was found to consist of a large tense cyst occup}dng practically the entire breast with

atrophy of the normal breast tissue. It was filled with brown grumous material and its walls were smooth
and free of papillary excrescences. Certain reddish brown spots in the lining of the cyst wall denoting

areas of superficial necrosis explained the bloody character of the contents of the cyst.

Microscopic examination of various sections taken from the thickened areas of the cyst walls showed
the presence of many minute cysts together with an adenomatous arrangement of the enclosed epithelial

elements. This strongly suggested the probability that this is not a simple cyst but an area of abnormal
involution in which the unusual development of one cyst is the dominant feature of the disease.

The rarest cause of bleeding from the nipple is vicarious menstruation, an interesting

example of which has recently been described by Hirschberg (Centralbl. f. Gyn., 1914,

38, p. 939) who states that the condition has been described only twice before. The
history of the case is as follows:

An apparently healthy young woman, puberty at the age of 11. Menses always regular and profuse.

At 15 the breast began to secrete a watery fluid at each period but at 17 this became bloody. For the

following 10 years the patient had at each period a day or two before the uterine bleeding and for six or

seven days after its cessation, a discharge of blood from both breasts—more profuse from the right—at

times spontaneously, at others only on pressure. Drawing pain. Two miscarriages, one at the fifth

month, one at the fourth month. During the pregnancies bleeding from both the uterus and breasts

ceased, but came on again after the discharge of the ovum the first time. Since the second pregnancy in

1910, the bleeding from the nipple has never reappeared.

Hirschberg attributes the condition either to some disturbance in the glands of internal

secretion or to a blood-vessel neurosis.

Frank bleeding from the nipple occurs in only about one-half the cases of intra-

cystic papilloma, but an additional 25 per cent, of cases are associated with serous

discharge. The latter usually contains blood in microscopic amounts.

The circumstances attending the bleeding are in certain instances almost diagnostic

of this particular type of tumor. Thus the bleeding may continue for a time and
suddenly stop with the appearance of a centrally located cystic tumor, or coincident

with the sudden enlargement of a tumor that has been existent for some time. The
latter was the course of events in Williams' case which is quoted in full above. A similar

history was given by one of Murphy's patients. (Surgical Clinics, Vol. 3, No. 4,

August, 1914.)

Woman, aged 46 years. Twelve years ago., in 1902, first noticed a slight milky discharge from the nipple

of the left breast. This discharge came, she says, just as mUk would come when she was nursing her
children, and amounted to about J-^ dram per day. The discharge continued and became bloody in char-
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acter during the following year. In the year 1912, she first noticed a small hard nodule about J^ inch

in diameter directly above the left nipple. About the same time the discharge from the breast gradually

disappeared. The tumor has gradually grown until it is now about the size and shape of a hen's egg and is

freely movable on the deep structure and the skin is freely movable over it. The growth, situated just

behind the nipple, is wooden in consistency but not tender. The patient says she often has sharp shoot-

ing pains in the breast. She can recall no injury or infection of the breast. The axillary glands are not

palpable. She has lost no weight since the tumor was discovered two years ago.

The following notes are abstracted from Murphy's comments up on the case:

"When the patient presented herself she had a large nodular mass just above the nipple which was

diagnosed as cystic on account of a difference in the resistance detected in different areas of the mass.

The cyst was thought to be multUocular because bloody fluid was aspirated from one part of it and clear

fluid from another part. Withdrawal of the fluid caused most of the tumor to disappear but a hard

mass was left above the nipple. The excised breast was opened and a villous growth presented itself

arising from an otherwise smooth cyst wall. The cut surface of the solid portion of the tumor was en-

capsulated and apparently situated on the side of the cyst wall whence the papilloma sprang. The con-

dition was suggestive of malignancy and the axilla was therefore dissected. The pathologist's report

was as follows: The specimen removed from the breast at operation gives the gross and microscopic

appearance of a chronic cystic mastitis, a single large cyst near the nipple contains a cystadenoma

papilliferum, probably malignant."

In a case reported by Lerat, "Tumeur du Sein" (Epithelioma et adenome kystique

avec proliferation epitheliomateuse, Gaz. med. de Nantes, 1912, 30, p. 293), bleeding

from the nipple preceded the development of the lump by seven years, and continued

in the presence of the tumor; the latter it will be noted was in an unusual situation and

was fluctuant.

Woman, aged 39 years, two children, second at the age of 31. After weaning the second child

(seven years ago), she noticed a sero-sanguineous discharge from the left nipple and at the same time

felt some pain in the lower part of that breast. No tumor was to be found and sev en months ago the

breast became acutely painful, and a small nodule appeared in the lower part of the breast. The
breast was not enlarged and the skin was normal. A small irregular horseshoe-shaped mass is palpable

in the lower part. The skin above the growth does not suggest orange skin to the touch nor is it supple

nor soft. A mass as large as a walnut was palpable toward the axilla and seemed separated from the

tumor itself by a ridge about the width of the finger. Distinct fluctuation could be elicited. Clinical

diagnosis—malignant tumor. Radical amputation. Microscopic diagnosis—cystadenoma—cylin-

drical-cell—and epithelioma.

A case similar in many respects to the foregoing was presented by Vignard at a

meeting of the Pathological Society of Nantes in November, 191 1.

Woman, aged 61 years. Four years before operation, she noticed a bloody discharge from the nipple.

This continued until about one year ago; a tumor about the size of an almond then appeared external

to and below the nipple. It was hard, lobular and non-adherent to the skin. Subcutaueously it seemed

to be prolonged by a tract extending toward the nipple which was slightly retracted. The growth was

slightly painful; axillary involvement doubtful. Physical examination showed a "bilobate pouch" in

the lower external portion of the breast; this proved to be a cyst with intra-cystic projections. The diag-

nosis was "intra-canalicular epithelioma."

Bloody discharge from the nipple is rarely associated with adeno-fibromata; the

following case is therefore exceptional. (Vignard, Gaz. med. de Nantes, 1912, 30, 35).

Delicate girl, 24 years old. Since puberty had a painless tumor in the lower inner quadrant of the

left breast. About two months ago noticed a slight bloody discharge from the nipple, one or two drops.

The tumor is lobular, mobile, consistency that of an adenomatous cyst. The microscope showed an

ordinary adeno-fibroma in connection with the milk ducts.
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Pain.—Intra-cystic papillomas are painful in 32.5 per cent, of instances but the

suffering is rarely complained of as being intense. There are curious exceptions to this

rule however, when very severe pain is attributable to sudden distention of the cyst as

the result of profuse intra-cystic bleeding. The tumor under these circumstances may

become exceedingly tender to the touch. In at least two-thirds of the cases, the dis-

ease pursues a painless course throughout, and in the absence of a discharge from the

nipple, the tumor is usually discovered accidentally.

Duration.—The intra-cystic papilloma is a slow-growing tumor, the average dura-

tion in our collected series having been 25.67 months. The average duration of the

other forms of benign fibro-epithelial tumors in our experience is 5.9 months.

One of the patients in Ill's series presented herself in the third year of the disease

and was kept under observation for a period of nine years before the growth was removed.

Mrs. E. G., colored, domestic, married, no children, was sent by her mistress in May, 1893, because of

a discharge from the left breast. The woman was 43 years old, menstruated regularly, and was in good

general health. Several years previously had a large, bleeding fibro-polypus removed from the uterus.

There was a discharge from the left breast copious enough during the day to produce several spots, as

large as a silver dollar, on a handkerchief. Menstruation had no effect on the discharge. The discharge

was yellowish, transparent fluid, which, under the microscope, showed a few red blood corpuscles and leu-

cocytes. An oblong mass about 2 cm. in diameter and i cm. wide was discovered running from a little

beyond the nipple inwardly. Gentle pressure on this mass showed that the discharge came from that

source.

By June, 1900, the mass had grown somewhat larger and the discharge more copious. In 1903 it was

noticed that the tumor had become multinodular, with a greatly increased quantity of flow from the

nipple. These masses had a doughy and slightly fluctuating feel. On Mar. 13, 1905 (12 years after the

onset), the breast was removed. The tumor proved to be an intra-cystic papilloma.

The Tumor.—The size has in a general way a definite relationship with its duration,

but this is not an inflexible rule by any means since intra-cystic papillomas of long

duration may remain very small. They rarely become larger than an orange, however

long their existence, their average size being about that of an English walnut.

Location.—These growths, in contra-distinction to the other members of the fibro-

epithelial group of mammary neoplasms, are seldom multiple or bilateral. Both breasts

are equally affected. In 12 of our collected series of cases the tumor mass was central

in position; in 18 cases it was spoken of as being "near the nipple;" in nine instances

it was not mentioned as having any relationship with the nipple. The majority of this

group occupied the upper outer quadrant of the breast; multiple tumors were noted

in only one case. Other types of mammary tumors may occupy the central area of

the breast, especially the peri-ductal fibromas, so that the location of the tumor in itself

has only a relative diagnostic value.

W. S. Forbes (Medical News, 60, i, 1892, p. 269) describes the unique case

that occurred in an aberrant breast nodule.

Mrs. S., aged 48 years. Weight 385 pounds. Never pregnant. When examined Dec. 18, 191 1, a

tumor was found in the left upper quadrant lof the left breast. Both breasts were huge and pendulous.

The patient had observed a lump in the left breast for 10 years but only in the last 12 months had it

begun to enlarge. The tumor was freely movable. It appeared to be fibroma lodged in a mass of fat,

having no bands binding it either to the pectoral wall or to the mammary gland. Simple excision.

Microscopic examination by Dr. Coplin who pronounced it a papiliferous fibro-cystadenoma (solid).

General Physical Characteristics.—Intra-cystic papillomas of the breast are

usually oval or rounded tumors or elongated rounded sweUings situated near the nipple

with their long axes running from it in a radial manner, parallel to the main milk ducts.
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In outline they are generally irregular and lobular or lumpy, and rarely do they form

a single rounded smooth tumor that resembles a simple or benign cyst. Their con-

sistency depends more upon the nature of the contents of the cyst than upon the struc-

ture of the cyst wall. The majority of them give the impression of solid growths to the

palpating finger. A feeling of elasticity is imparted to the examining finger when the

contents of the cyst are largely fluid, however great the tension under which this is

held. In cases where the cyst is packed full of papillomatous tissue, the tumor is vir-

tually a solid growth and feels like one. Many of these tumors vary in consistency in

different areas, one portion being hard and nodular, another, often small area, being

elastic or even fluctuating. In cases of this kind, the possibility of carcinoma must be

taken into consideration, and it is advisable to aspirate the fluid when a better opportunity

will be afforded for a more thorough examination of the soHd portion of the mass.

The tumors are usually well circumscribed and freely movable, being unattached

to the skin or pectoral fascia. They rarely project beyond the normal level of the

mammary skin, and the latter is in every way normal in the average case. Retraction

of the nipple is usually indicative of carcinomatous change in the tumor but to all of

these rules there are interesting exceptions. The following case history is illustrative

of several of these exceptions.

J. B. Sutton (Trans. Path. Soc, London, Vol. 43, 1892, p. 117).

Tall, stout woman, aged 68 years. Thirteen children. Tumor of left breast. Two years' duration.

Slowly increased in size. No pain. During the past six months free discharge of blood from the nipple.

On examination, a tumor the size of a Tangerine orange was found in the left breast immediately to the

outer side of the nipple which was retracted. The tumor stood above the level of the surrounding skin

which was deep red in color. A small soft tuft of granulation-like tissue, resembling a small ripe

mulberry, projected into the bay formed by the retracted nipple, and from this the bloody fluid

appeared to ooze. The skin over the tumor was smooth and tense. There were no enlarged glands.

The breast was removed. [It contained an encapsulated cyst lying immediately beneath the skin

and encroaching upon the nipple. The whole of the cyst was filled with a mass of soft tissue of a deep

mahogany color. When carefully hardened and subsequently examined, the intra-cystic mass was
found to grow from a broad base attached to the portion of the cyst wall nearest the skin. Near
the nipple some of the warty growth had made its way through the cyst wall into the recess formed

by the nipple, and appeared to be the source of the blood-stained fluid. Microscopic diagnosis—

papillomatous cyst.

The fact that intra-cystic papillomas rarely involve the skin makes the following

case exceptionally interesting. (Bowlby, Case 4, p. 205.)

Mary A., aged 67 years. Admitted in 1887. Married, no children. Lump in the inner half of

the left breast. Four years' duration. Quiescent for three years. Past year painful and discharging

dark red fluid from the nipple. A fortnight ago the breast became suddenly inflamed and swollen

and has continued so ever since. Inner half swollen and the overlying skin red. Firm, irregular, lumpy

in consistence. Fluctuation at two points. Nipple normal. One enlarged gland in axilla. Poulticed

until Aug. 31 (admitted Aug. 25) when the tumor burst and discharged a small amount of reddish fluid.

On Sept. 2, the cavity which had burst was opened and a little pus and a good deal of blood-stained fluid

escaped. Amputation Sept. 15. Most of the breast healthy. The walls of the cyst were found to be

smooth, and no solid portions were found. On the inner side of the nipple another cyst was found. It

contained blood-stained fluid and a soft papilloma. The latter was granular, friable and dark red in

color. This was continuous with a very hard, dense and nodular tumor, situated partly in the wall of

the cyst, and partly in the surrounding breast tissue, and looking on section like a scirrhus cancer. No
microscopic examination.

Retraction of the nipple does not occur in uncomplicated cases, but the papillomas

have been known to project from the milk ducts and appear on the summit of the nipple
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as warty excrescences. A beautiful illustration of this is shown in Plate i, Fig. 3 of

an article by J. Howell Evans in The Practicioner, London, 1913, 91.

A similar case is described by Pollard (Trans. Path. Soc, London, 1886, 37, 483,

Plate 17, Figs. 2-3).

Female, aged 50 years. Six children. Twelve years ago when six months pregnant first noticed a

slight bloody discharge from the nipple; this continued for three years then a soft warty growth the size

of a pea projected from the nipple. This was ligatured and removed but it soon grew again. It was

next burnt off but it still grew and the bloody discharge continued. Patient first seen by Mr. Farnell

two and a half years ago; at that time there was a hard lump in the breast around the nipple and extend-

ing 2 inches to its outer side. Blood-stained discharge from the nipple continued and was increased by

pressure over the tumor. Skin not adherent. No axillary involvement. October, 1885, simple ampu-

tation of the breast by Mr. FarneU. Encapsulated tumor, friable, typical arborescent papilloma.

Axillary gland involvement if present in uncomplicated papillary cystadenoma is

merely incidental and bears no relationship to the tumor itself.

Differential Plagnosis.—Intra-cystic papillomas are likely to be confounded with

simple cysts, cancer cysts, primary duct cancer, peri-ductal fibromas or fibro-cyst-

adenomas, with other forms of benign tumors, or with malignant tumors.

Slow-growing tumors situated in the center of the breast and attended by a bloody

discharge from the nipple are almost invariably intra-cystic papillomas. In the absence

of one or more of these important symptoms, the diagnosis can rarely be made with any

degree of positiveness, and as shown above, each one of these symptoms may occur in

certain other tumor diseases so that the diagnosis can only be made with certainty when

the typical symptom complex is present.

Benign cysts and cancer cysts are rarely associated with discharge from the nipple.

The clear contents of the former obtained by aspiration may assist in the differentiation

from papillomatous cysts, the contents of the latter being bloody in the majority of

instances. Cancer cysts if existing for some time will most likely show some of the

characteristic signs of malignancy, in the absence of which the diagnosis will be impos-

sible. The common varieties of carcinomatous tumors, scirrhus, adenocarcinoma, etc.,

will resemble papillomatous cysts only when they occupy the central areas of the breast

or when they are associated with a bloody. discharge from the nipple, both of which are

rare occurrences.

Cysts in association with abnormal involution may be situated in the central portion

of the mamma; they sometimes contain papillary excrescences which may give rise to

bleeding from the nipple. It is a question whether some of the reported cases are not

really localized areas of abnormal involution with marked cyst formation. The path-

ology of the two conditions may be dissimilar but the clinical signs are absolutely identical

in certain instances. In the great majority of cases, however, abnormal involution

affects the peripheral areas of the breast, involves a large part of the organ, and

produces an irregular lumpy condition that should not be mistaken for the intra-cystic

papilloma.

Fibro-cystic sarcomas are rapid in evolution, occur in younger persons, are rarely

associated with bloody discharge from the nipple, and soon produce a large lobulated

mass that can scarcely be mistaken for intra-cystic papilloma.

The other benign mammary tumors that occur in the breasts of young women, are

frequently multiple, seldom give rise to mamillary bleeding or other discharges from

the nipple, are centrally located in only 7 per cent, of cases, and seldom contain cysts of
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demonstrable size at the time at whicH they are subjected to operation. The chief

clinical features of intra-cystic papilloma may be summarized as follows:

It is a tumor that usually occurs in the breasts of women who have passed the menopause. It

may occur at any age, and is independent of trauma, lactation or pregnancy.

Males are sometimes affected.

The tumor is almost invariably unilateral and single. It is is irregular in outline.

It is often found in the center of the breast but may be situated in the peripheral portions of the

organ.

It is a slow-growing tumor, rarely attains great size, and is not subject to sudden and capricious

increases in size, except as the result of trauma—to the same extent as are other cystic tumor

diseases of the breast.

Its consistency varies not only in different tumors but in different parts of the same tumor; as

a rule, an area of elastic consistence can be demonstrated.

The tumor varies in size from that of a filbert to that of an orange.

Pain occurs in one-third of aU cases but the suffering is rarely intense.

The nipple is never inverted in uncomplicated cases.

Enlargement of the lymph nodes in the axilla, if present, is coincidental and is never caused by
uncompUcated papillary cystadenoma.

Bloody discharge from the nipple is the most characteristic clinical sign but is not pathognomonic

of the disease; it occurs in 50 per cent, of the cases. Discharge unmixed with blood takes place in

25 per cent, of the cases.

The tumors are associated with caricinoma in a definite proportion of the cases, but it seems

probable that duct cancer is a clinical entity sometimes wrongly attributed to the carcinomatous

transformation of intra-cystic papilloma.

Prognosis.—Spontaneous cures have been reported by Bowlby, but there is certainly

no justification for believing that this will take place in any given case or for awaiting

its occurrence.

This variety of tumor is believed to be particularly susceptible to malignant trans-

formation but in at least some of the cases quoted to prove this relationship, it seems

likely to us that the disease was carcinomatous from its onset. According to Bloodgood,

carcinoma supervenes in 50 per cent, of the cases; Greenough and Simmons estimate that

15 per cent, of the tumors become cancerous. The particular type of cancer that

succeeds these growths is said to be of a low grade of malignancy, but this is not an argu-

ment for delaying operation, inasmuch as excision of an uncomplicated benign tumor

will result in 100 per cent, of cures, when with the advent of carcinoma, not only does

the radical operation become necessary, but the chances of permanently curing the

patient are materially lessened.

Interesting examples of local recurrences following the removal of papillomatous

cysts have been reported, from time to time. The specimen which, according to Shattock

first established the local recurrence of "villous papilloma," was shown by him before

the Pathological Society of London in 1882. (Specimen C, 216, St. Thomas Hospital

Museum, Tr. Path. Soc, London, 1882, 8, 39, 324).

The specimen consisted of portions of two ribs from the left side, each of which was the seat of

a secondary new growth. These bones were taken from a woman, aged 60 years, whose left breast had

been amputated a few weeks before her death.

Repeated local recurrences were observed by Bowlby (Case 5).

Woman, aged 43 years. Single. Admitted Sept. 16, 1883. Lump in the left breast of five months'

duration. Several small rounded swellings. Axilla normal. Nodules excised. Returned in May,

1887 with recurrence of one year's duration. An irregular, lobulated tumor situated on the inner side

of the nipple, with a bossy outline and a feeling of elasticity, or almost of fluctuation, in parts. Skin



CYSTS OF THE BREAST 309

normal, no discharge from the nipple. May s, 1887, simple amputation. Tumor consisted of multiple

cysts containing dark red, very soft, friable solid growth, and blood-stained serum. Some of the growths

were in the fat around the gland. March, 1888, the inner end of the scar contained a small nodule, the

size of a hazelnut, similar to the others but not so pigmented.

The question of recurrence of villous papillomas or duct cancers as they were then

called, was discussed by Charles. A. Morton in 1894, with the report of an unusual case.

Woman, aged 53, admitted to the Bristol General Hospital in November, 1892, with a large recurrent

tumor of the breast. Primary operation; simple amputation three years before. The breast

was reexamined after her return; it contained a multicystic tumor each cyst being fiUed with papilloma-

tous friable tissue. The growth began to recur two years after its removal. Examination showed a hard

irregular mass the size of a cocoanut under the old scar. It was adherent to the scar but not to the muscle.

Axilla normal. The tumor measured sJ-2 by 4 inches after its removal. On cutting into the tumor,

dark red blood in quantity poured out. A number of cysts was found each containing either soft,

white papillomatous growths or altered blood clots. The tumor was similar to the parent growth

only not so solid.

Of the 17 cases of non-malignant intra-cystic pa,pillomas in Greenough and Simmons'

series, "seven had an amputation of the breast, eight had the tumor excised by a plastic

or direct incision, and two by the areolar incision. In one of the amputation cases,

the axilla was also dissected." The results were as follows:

"Of the seven amputation cases, one patient could not be traced, five were free from the disease at

periods of one, one and a half, two, three and eight years after operation, and one died of senility three

years after operation without recurrence. Of the ten excision cases, three were untraced, one showed a

local recurrence of the tumor six months after operation; this had persisted for one and a half years with-

out further increase; another showed a local recurrence 18 months after operation, which was removed

and the patient has not since reported; the other five cases are free from the disease from one and one

half months to four years after operation. Of the two cases of recurrence, one was proved by micro-

scopic examination to be similar to the original tumor and non-malignant, and the other had existed

without change for the three and a half years, so that the presumption is fair that complete removal of

the original tumor was not obtained at the first excision."

The results just quoted would seem to justify the conclusion that complete excision

of papillary cystadenomas effects a permanent cure; the one point of great importance

is the determination of the presence or absence of carcinoma at the time of operation.

Treatment.—Small intra-cystic papillomas can sometimes be removed satisfactorily

through an areolar incision. This method is applicable only to cases in which the

tumor is small; it is especially useful where the breast is very large, otherwise the method
of plastic reaction is preferable. The incision is made to follow the periphery of the

areola through one-third or more of its extent and is placed directly over the tumor.

Its edges are retracted and the tumor is dissected out, but in so doing the knife must be

carried parallel with the milk ducts to avoid injuring them.

Eccles (Med. Press and Circ, 190.5, 6, p. 543) advises that the nipple be split into

two exact halves and the growth traced to its final limits and dissected out. The two
halves of the breast tissue and nipple are then approximated by four silk sutures, two
of them buried and two inserted in the superficial tissues. Eccles states that the wound
heals rapidly without deformity of the nipple and that the scar in the areola and
mammary skin is practically invisible after a time.

Large intra-cystic papillomas necessitate simple amputation of the breast. In all

cases, whether the tumor be large or small, and whatever method of operation be em-
ployed, the presence or absence of carcinoma must be determined at the time of operation.

Prehminary incision into the mass is contra-indicated; the tumor if small should

be excised and immediately examined for carcinoma; in the case of large tumors, the
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breast should be removed and the same examination made. If the suspicion of malig-

nancy exists, it is better to err on the side of safety and do a radical amputation at once.

III. Cysts Occturing in the Stroma of the Breast.—These may be divided for con-

venience of discussion into the following:

1. Lymphatic cysts.

2. Hemorrhagic cysts.

3. Parasitic cysts.

I. Lymphatic Cysts.^In their "Traite des tumeurs benignes du sein," 1876, p.

90, Labbe and Coyne describe the lymphatics of the breast, with minuteness and point

out the existence of "lacunas" or lymph spaces lined by endothelial cells in the fibrillar

tissue of the stroma. These spaces have been supposed by a few writers to be the

starting points of certain small cysts, and a small amount of apparent confirmation of

the theory was collected as will be shown below, but it is highly probable that the idea

is erroneous, and that the confirmation depends upon errors of technic or of interpreta-

tion, as no one has added to the knowledge of the subject since 1885. It is, therefore,

very doubtful whether lymphatic cysts, in the sense in which the term was originally

employed, ever occur.

Marshall and Gadsby (Lancet, London, 1878, I, 234) observed:

A woman aged 46 years, in whose right breast there was a mild inflammatory disturbance of six

months' duration. No lump or tumor was discovered until two months before admission to the Uni-

versity College Hospital, London. At the time of admission the right breast contained a hard but

painless nodule, as large as a "wood-nut," on the outer side of the nipple. The breast was removed.

It was found to be small and fibrous. The nodule turned out to be a cyst filled with brownish-mucoid

contents, and to be one of a number of small cysts scattered throughout the substance of the breast,

filled with contents, varying from brownish fluid, to cheesy semi-solid matter. The inner walls of the

cysts were smooth and bright, the outer walls connected with the structure around. A piece of the cyst

wall was torn off and stained with 0.5 per cent, solution of nitrate of silver, and found to be made up of

endothelial cells exactly like those of the serous surfaces. The areolar tissue was in intimate contact with

the walls of the cyst, there being no new growth.

In his interesting paper on "Cysts and Cystic Tumors of the Breast" (Lancet,

London, 1884, I, 748) Butlin mentions four cases of cysts of the breast that he places

in the group of lymphatic cysts. The one described in detail is as follows

:

A woman between 40 and 50 years of age suffered from a blow, following which a tumor grew. At

the end of three months it was thought wise to remove the breast, the tumor being regarded as cancer

though there were no adenopathies. The operation was performed. When the tumor, which seemed

to be about the size of a tennis ball, was incised, there was a spurt of fluid, and the whole thing collapsed.

The tumor proved to be a smooth-walled cyst the size of a walnut. When the wall of the cyst was

examined, it was found to be fibrous, and to be lined with endothelium instead of epithelium.

About a year later, Pollard (Univ. College Hospital Reports, 1885, p. 76, 148)

reported another case.

The patient was a woman aged 44 years, who two months before coining under observation, acci-

dentally discovered a lump in her breast. No cause for its presence could be assigned. Upon exami-

nation, a tumor the size of a marble was found in the midst of an indurated lobule. As the lymph nodes

were normal, the mass was dissected out, together with some of the indurated tissue. Upon examina-

tion the tumor proved to be a tense cyst, containing clear, straw-colored fluid. When the cyst wall was

stained with nitrate of silver solution, a simple layer of epithelial cells some of which had wavy margins,

was demonstrated.

In the paper already quoted Butlin endeavors to identify these cysts with the " simple

cyst of the breast containing serous fluid" described by Birkett in his "Disease of the
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Breast," London, 1850, and thereby to attract interest in them, though, so far as the

subsequent Hterature is concerned, without success.

The explanation is very simple: There is no real evidence that there are such things

as "lymphatic cysts" as differentiated from the common cysts of the breast. The

ages of the patients coincide with the ages of those with other cysts; the contents of

the cysts, so far as described are not pecuhar. Gadsby's case undoubtedly falls into

the class of cases now classified as abnormal involution, chronic cystic mastitis, cystic

diseases, etc., so that the sole criterion upon which the question of the existence or non-

existence of lymphatic cysts depends, is the absence of an epithelial and the presence

of an endothelial lining. To those superficially acquainted with pathology this may

seem to be a matter of considerable significance, but to those better informed it is of no

significance whatever. When a small epithelial-lined space undergoes cystic distention,

the behavior of the epitheUum is interesting to observe. It may be able to grow fast

enough, through multiplication of its cells, to keep pace with the distention. But if it

cannot do so, the traction of the enlarging walls first changes the cells from cylindrical to

cuboidal and then from cuboidal to flattened, pavement-like cells. In other cases, the

pressure and abnormal conditions incidental to the cyst formation may effect the destruc-

tion of the epithelial lining of the space through compression, etc. Thus it comes about

that some cysts arising from epithelial-Uned structures may be partly or entirely devoid

of epithelial lining. Now when unlined cystic spaces endure a certain length of time,

nature provides a modification of the regeneration processes that results in the cover-

ing of the wall of the space with endothelium, *some of which may be derived from the

endothehum of the basement membrane, or may be derived from the endothelial cells of

the lymphatics of the tissue effected.

The absence of epithelium and the presence of endothelium, therefore, are of no

importance in assisting in the discovery of the origin of a cyst once formed.

2. Hemorrhagic Cysts.—-Michaux (Bull, et mem. de la soc. de chirurgie de Paris,

1907, n. s., XXXIII, 521, 560) published a paper entitled, "Kyste hematique du sein."

Upon examination it proved to be the report of a case of a woman 74 years old, with

hemorrhagic intra-cystic papilloma of the left breast. Pons (Marseille medicale, 1908,

XLV, 43) also published a paper with the same title, "Kyste hematique du sein." The

perusal of this paper also resulted in the discovery that the name was misleading.

The patient was a woman of 40 years of age with a rounded tumor in the right breast.

When removed and examined, it proved to be a cystic fibro-adenoma with hemorrhagic

fluid in the cysts.

The only case answering the requirement that a space in the matrix of the breast

shall be filled with blood—-a true blood cyst—that has come under our observation is

that reported by G. W. Gay—^"Haematoma of the Breast," Boston Medical and Surgical

Journal, 1878, XCVIII, 90 (n. s., XXI, p. 90).

The patient was a negress aged 22 years, who, when eight years old, while playing on the ice, broke

through and sustained a severe blow upon the right breast. Ever since that accident she has known

that a hard lump existed in the right breast just below the nipple. Seven months before she was seen by

Gay, it began to enlarge steadily, become painful, and finally became as large as a goose egg. There

were no signs of inflammation, no heat, and little tenderness. It was movable over the muscles. An
incision was made over the tumor, and by gentle pressure, a mass, resembling very much the kidney in

appearance and texture, was squeezed from its sac; the sac, being firmly adherent, was left to slough

away. Suppuration was very slight through the whole process of healing. The tumor was submitted

to Dr. Holies for microscopic examination, who reported it as "haematoma."
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IV. Cysts Occurring in Tumors of the Breast.—With the exception of colliquation

cysts, the cysts that make their appearance in tumors of the breast, are the homologues

of the cysts that make their appearance in the breast itself.

This statement is easy to appreciate in lieu of our interpretation of the histogenesis,

behavior and transformations of the tumors.

The cystic tumors of the breast are almost without exception either fibro-epithelial

or sarcomatous. In the chapter upon the former, the theory has been expressed that

the tumors begin through abnormal vegetative activities on the part of minute foci

—

lobules of the breast parenchyma—that by growth push aside the adjacent structures,

the atrophy and disappearance of some of which they occasion, and surround themselves

by a capsule partly derived from the fibrillar tissue residura of the compressed tissue.

As they increase in size, they sever their connection with the mother tissue through

traction of the ducts which finally rupture, after which they remain isolated, slowly

growing entities enclosed in the mother breast, of which they are overgrown parts, but

with which they are no longer functionally connected. The same stimuli to activity

that act upon the breast act upon them; the same products of secretion that are fur-

nished by the breast occur in them; the same morbid changes to which the breast is

susceptible threaten them.

In the chapter upon sarcoma, it has been shown by a great number of examples

that the greater number of sarcomas, and practically all of the cysto-sarcomas originated

through abnormal activities in already existing fibro-epithelial tumors. Thus, these

tumors all have anatomical and physiological relationships sufficient to explain our

preliminary statement that the cysts of the tumors are the same as the cysts of the

breast. But cysts in tumors are immensely more frequent than in breasts because

the first prerequisite of cyst formation, the closure of the ducts, is invariable in the

tumors and rare in the breast, and because the conditions obtaining in tumors are

abnormal as contrasted with the breast.

I. Retention and Exudation Cysts in Tumors.—The cysts, met with in tumors, con-

tain fluid corresponding more or less perfectly with that found in the simple or serous

cysts of the breast. It is commonly thin, and straw colored, but may vary through red-

dish to chocolate color, and from watery to gelatinous, according to conditions cor-

responding with those obtaining in cysts of the breast. Such are exudation cysts.

When the secretory stimulation associated with pregnancy and following par-

turition makes its appearance in the breast, it also commonly appears in the tumor.

The result in secretion with outflow from the breast, secretion with retention in the

tumor, and the exudation cysts may become transformed into modified retention cysts.

The tumors vary in their secretory power, according to the degree of lactation

hypertrophy that they have undergone.

In a few cases lactation occasions no change in a fibro-epithelial tumor but in the

great majority of cases, the formation of acini takes place simultaneously in both breasts

and tumor, hence, as the breast grows to prepare for lactation, the tumor grows and

often astonishes or frightens the patient. Then lactation begins in the breast which

suddenly enlarges with secretion, and the tumor either fails to participate or it sud-

denly grows immensely from the secretion and retention of milk.

Dr. Deaver operated upon such a case in the German Hospital of Philadelphia in 1914. The patient

was a woman, S. R., aged 22 years, in whose left breast the tumor appeared shortly after the birth of a

child and grew to the size of the fist in five weeks. The growth of the tumor was so rapid, the cystic

dilatation of its ducts and spaces became so enormous, its tissue was so soft and fluctuating, that it was
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regarded as a galactocele, and carefully dissected out without opening. When examined in the labora-

tory, it was found to be a solid fibro-epithelial tumor, but with such distention of ducts and cystic spaces,

and such edematous saturation of its stroma, that it was soft, gelatinous, translucent, and easy to mis-

take for a cyst.

The tumor, having no means of emptying its cavities, at once falls into the state of

the unused lactating breast, the useless activity is soon checked and involution of the

tissue and absorption of the fluid begins. We now see in the cyst of the tumor, what has

been described as taking place in galactocele. The watery part of the secretion is

commonly absorbed, but the proteins and fats of the secretion, whether the activity

has occurred as the result of the patients lactating, or has occurred through some

local stimulus independently of it, are to be found in the cysts in the form of milky,

creamy or buttery collections. Both the simple serous cysts and the retention cysts

may occur in the same tumor, either because of local differences in secretory activity

in the different parts of the tumor, or because of the formation of new simple cysts

by additional growth of the tumor subsequent to the cessation of the functional

activity that has induced the formation of the milk and butter cysts.

2. Cysts by Softening or Colliquation Cysts in Tumors.—These are badly circum-

scribed spaces in the solid tissues of tumors, formed through the softening or liquefaction

of dead or diseased tissue. Their exact appearance depends upon the length of time they

have existed. When the coUiquation has recently begun, areas of tissue may be so soft

as to permit the finger tips to enter and displace a pulpy substance, where no visible

cyst or actual cavity previously obtained, the softened and degenerated tissue gradually

fading away into the more healthy tumor tissue round about it. When older, the in-

cised surface may show a space, a group of spaces, or be honeycombed with spaces of

varying size, varying in circumscription, the contents being slimy or mucilaginous, or

blood-stained and grumous, and the ill-defined walls soft and necrotic. When very old,

which is a condition not likely to present itself in tumors, they become filled with a

more slimy or gelatinous material, surrounded by a thin layer of connective tissue or

immediately by the ceUular tissue of the tumor.

Such cysts occur in myxoma, myxo-sarcoma, sarcoma, and rarely in carcinoma of

the breast. Compared with the other forms of cysts that occur in tumors of the breast,

they are rare and of little importance.

PARASITIC CYSTS OF THE BREAST

Echinococcus or Hydatid Disease of the Breast.—In the older writings upon the

diseases of the breast, there is frequent mention of the occurrence of "hydatid cysts,"

whereas in recent writings the condition is either ignored or dismissed with brief and

casual mention as being exceedingly rare.

The explanation is simple: the older writers used the term in its general etymo-

logical sense, and looked upon any cyst as a "hydatid," that was filled with watery

fluid (the word hydatid being derived from the Greek, vSaris, through the Latin, hydatis,

meaning a watery vesicle); the recent writers use the term in its modern, restricted

parasitological significance, for the cystic embryo of a cestode worm, the Taenia echi-

nococcus.

The latter, which is now universally regarded as the only legitimate usage of the

word, made its appearance in the literature of surgery somewhat slowly, as the facts

concerning hydatids were being discovered and published.
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The determination of the nature and life history of the echinococcus is interesting

and may be summarized as follows: In 1760 Pallas seems to have been the first to

recognize that the hydatids were independent creatures related to the bladder-worms.

Goze recognized the "moleculas singulas ex atomis, innumeris ohlongis compadas,"

described by Pallas, as the heads of tapeworms and described the suckers and circlet of

hooklets. Brenser in 1821 gave the first exact description of the echinococcus of man.

In 1853 von Siebold in Breslau and Kiichenmeister in Zittau fed the contents of echi-

nococcus or hydatid cysts of cattle, to dogs and observed the development of Taenia

echinococcus in the dog intestines. In 1862 Naunyn and later Krabbe and Finsen fed

the contents of human hydatid cysts to dogs and observed the development of Taenia

echinococcus in their intestines.

It thus gradually came to be understood that the true hydatid cyst was the embryo

Or larval stage of the Taenia echinococcus of the dog.

It also became clear that only a certain few of the cysts formerly included among
the hydatids were of this nature. The difference beween the true hydatid and other

cysts will become clear below:

Etiology.—The Taenia echincoccus is a minute tapeworm that lives in the small

intestines of dogs, wolves, foxes, jackals, dingos and, more rarely, cats. It is from 3-6

mm. in length, and consists of a head and neck, and three segments. The head is small,

not more than 0.33 mm. in breadth, and ends in a projecting rostellum provided with a

double row of 25-50 hooklets, there being about the same number in each. There are

also four lateral suckers upon the sides of the head. The neck is short. Of the three

segments or proglottides, the first is small, the second larger, the third as large as all

the rest of the worm put together.

As is true of all cestode worms, the animal is a hermaphrodite, each segment being

provided with male and female reproductive organs. As in all Taenias, the sexual open-

ings are placed laterally at and alternately about the middle of one edge of the segment.

The last proglottid is alone gravid and may contain from 400 to 800 eggs, which

are slightly ovoid and measure from 22-261J. in length by 21-30;^ in breadth. Each

contains a hexacanth embryo about 25/^ in length.

There may be a single worm in the dog's intestine or there may be hundreds of them.

From the gravid segment of each the eggs are expelled and leave the intestine in the

feces. As the feces are broken up the eggs are set free and become mixed with the

earth or may be blown about by the dust. By thus reaching articles of food and drink

the eggs are occasionally taken into the human body.

The eggs may develop in any of a large number of mammals—man, monkey, dogs,

bears, panthers, sheep, goats, cattle, camels, dromedaries, giraffes, elands, antilopes,

hares, rabbits, mice, tapirs, zebras, horses, asses, hogs, kangaroos and even in a few

birds such as peacocks.

It seems quite clear that the eggs must be swallowed as it is only by the gastric

juice that their capsules are digested and the little larvae set free.

The latter, in some unknown manner, penetrate the wall of the stomach or upper

part of the intestine, and enter the lymphatics or the capillaries. In the former case

they are carried to the thoracic duct, to the sub-clavian vein, to the right heart and

to the lungs, where they may be caught in the capillaries, or failing to be caught may
pass on to the left heart and then to the systemic circulation. In the latter case they

are carried through the portal vessels to the liver in whose capillaries they may be
^

caught or through which they may pass to the hepatic veins, vena cava, right heart and
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lungs, where a second capillary plexus may detain them. Again failing to be caught in

the pulmonary capillaries, they may return to the left heart and be driven into the

systemic arterial circulation to catch as accident may determine in the peripheral capil-

laries. Thus the greater number of embryos come to rest in the liver, and the next

greater number in the lung, though it is possible for them to reach and remain anywhere

in the peripheral capillaries, so that no part of the body is exempt from their occurrence.

It is not known how many of the embryos survive in the tissues but, as it is a rare thing

for the echinococcus cysts to be multiple in the same case, many of them doubtless

die.

The embryo parasite, when favorably lodged, is very slow in developing. Leuckart

studied it in the livers of artificially infected sucking pigs and found thatjn four weeks

it had grown to be no more than i mm. in diameter. At this time it was always found

Fig. 133.- -Groups o£ echinococcus embryos from the inner wall of an echinococcus cyst, showing the
circles of hooklets.

upon the surface of the organ, and seen through its capsule, appeared to the naked eye

much like a little miliary tubercle. Upon microscopic examination it was found to

consist of a spherical or vesicular body not unlike a mammalian egg. A thick homogene-

ous capsule enclosed a somewhat coarsely granular highly refracting contents; the outer

surface of the capsule showed a cellular texture; the whole thing was surrounded by a

capsule of connective tissue of moderate thickness. In the course of eight weeks the

parasites had doubled in size and appeared as small cysts with clear contents, when seen

through the capsule of the liver. In the course of 19 weeks 30 to 40 nut-sized vesicles

were found beneath the capsule of the liver. The walls of these were thick and firm and

could be readily enucleated from the liver substance. The diameter of the cysts ranged

from 10 to 18 mm., the thickness of the capsules was about 0.2 mm. for each i cm.

of diameter. The parenchymatous layer, between the cysts wall and fluid contents—

•
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the actual living substance of the parasite—was only about 0.12 mm. in thickness.

Its inner surface which was sharply defined showed clear drops of highly refracting

granules and distinct calchospheres were present. This stage of development is known
as the acephalocyst.

As the cyst increases in size warty eminences appear upon the inner surface of the

parenchymatous layer. In the interior of these a rounded space filled with clear fluid

soon makes its appearance, elevating the eminence above the parenchymatous layer of

the cyst wall, and gradually distending it into a daughter cyst. In some cases this

daughter cyst continues to enlarge and similar eminences forming cysts arise from its

inner wall, while other similar cysts keep forming from the parenchymatous layer of the

primitive cyst wall. In other cases the daughter cyst becomes elongated, and develops

the four lateral suckers and double circlet of booklets that enable it to be recognized

as a scolex or secondary larvae of the tapeworm itself. The head of the scolex commonly
invaginates itself into the space of the daugher cyst and enters upon a resting stage.

Both mother and daughter cysts continue to form new cysts and new scolices, until the

original or mother cyst may be entirely filled with smaller cysts free and unattached, and

these in turn with smaller similar free and independent cyts, and so on, cyst within cyst

of many generations.

It is through the scolices thus formed in the intermediate host that the life of the

parasite is maintained. The echinococcus cysts or embryos occur for the most part in

herbivora as intermediate hosts; the Tjenia echinococcus strobila, or adults, live in

carnivorous animals as definitive hosts. Thus we find the occurrence of these scolices

in large number preparing the way for the infestation of the carnivorous animal by which

the cyst may at some future time be devoured.

The duration of the life of a hydatid or echinococcus cyst varies in different cases,

the circumstances governing it not being understood. It may die at any time or it

may live for 30 or more years. The rapidity of growth and the size attained also vary

in different cases. If the parasite occur in bony tissue, where there is firm resistance to

be overcome on all sides, it may not be able to develop so rapidly as in yielding tissues

or in body cavities. If the parasite occurs in the cranial cavity, compression of the

brain may destroy the patient before the parasite attain either age or size.

Great damage may be effected by the progressive growth of the hydatid cyst, whose

size sometimes becomes enormous—the weight of 44 pounds is said to have been at-

tained in one case—and may occasion great distress and even cause death by displacing,

compressing, obstructing and destroying the viscera. It is rarely that the cysts reach

the size of a cocoanut, however, though the size is commonly sufficient to effect much
suffering. The greater number probably do not exceed the volume of an orange.

Small cysts in the internal organs are commonly discovered at autopsy in cases where

their presence has never been suspected.

The parasite may die at any time. Under such circumstances the cyst contents

becomes turbid, and not infrequently it suppurates. Whether the suppuration is primary

and destroys the life of the parasite, or whether it occurs because the parasite has already

died and the presence of its necrotic structure affords a nidus for the pyogenic bacteria is

not known. It is supposed that the wall of the living cyst is impervious to bacteria.

The suppuration ma)^ subside or may serve to open the superficial tissues so that the

cyst, piecemeal or intact may be evacuated, after which the patient recovers. In cases

in which the parasite dies without suppuration, the scolices die off and disintegrate, the

fluid clouds, the cyst shrinks, its contents insipissate, and eventually the parasite is



CYSTS OF THE BREAST 317

represented by a circumscribed area of putty-like material surrounded by a membranous
wall that may still show some of the characteristics of the hydatid cyst.

If the cysts rupture either spontaneously or through accident, the result depends

upon a variety of conditions. Thus, in case of the acephalocyst, the injury may result

in the escape and absorption of the fluid and an inflammatory reaction that destroys the

membrane. Or in case of proliferous cysts, the rupture may permit the escape of the

scolices that may be distributed and set up a new multiple infection. The scolices, it

must be remembered, are in an appropriate animal host, and if they are liberated from

the brood capsule, may attach themselves locally, or be carried mechanically or by the

blood to new and suitable situations, where they may become transformed into new
hydatid cysts. That they are well able to do this has been shown both clinically and

-Hydatid cysts (echinococcus cystsj of

the heart. (Graham.)
Fig. 135.—Hydatid cyst of tire breast.

(Graham.)

experimentally. Von Volkmann, at the VI Berliner Chirurgencongress showed that the

scolices that escaped into the peritoneal cavity from a cyst of the abdomen, punctured

for diagnostic purposes, had developed into cysts in the peritoneum. Heuter and Peau

made similar observations. Lihotzky and Gratia found a similar result follow spontane-

ous rupture. LebedeS and Andrejew found that if the scolices from a hydatid cyst

were introduced into the abdominal cavity of a rabbit, they grew and developed into the

proliferous cysts. It is thus possible that spontaneous rupture, accident or careless

manipulation may scatter the minute scolices and effect metastatic secondary infestation.

This is quite a different matter from the perfect development of the parasite. It is a

mere continuance of the larval stage in the intermediate host or some other intermediate

host. So far as is known, it is only in carnivora or closely related animals, and only in

the intestines that the strobile or adult parasite ever develops.



3l8 THE BREAST

In the breast, therefore, no other stage of the parasite is possible than the embryo,

or echinococcus cyst, and the only species to be expected is the Echinococcus unilocularis,

characterized by the occurrence of a single mother cyst. Only one case of Echinococcus

multilocularis of the breast has been recorded, that of Goinard and Sergent (q-v.).

The cyst itself will vary in appearance according to its age and condition. Thus,

when small or sometimes when large, and in the form already described as the acephalo-

cyst, it appears as a larger or smaller vesicle, filled with clear, colorless, watery fluid, and

having a distinctly laminated wall of brittle, hyaline, bluish-white, chitinous material,

easily broken into irregular fragments that immediately begin to curl up inside out.

This, which is the integument of the parasite itself, is surrounded by a thin sac of con-

nective tissue formed by the host.

When the cyst is larger and in active reproduction it is most interesting, for though

it has the same brittle bluish-white homogeneous, partly chitinous membranous wall,

it is found to contain smaller or larger vesicles in varying numbers. Each of these is

in a certain sense a diminutive of the mother cyst but has thinner and more distinctly

membranous walls. The mother cyst may be so filled with them that they trespass

upon one another and flatten on the surfaces of contact, or there may be fewer so that

the form of each is spherical. They are suspended in clear aqueous fluid, and each

contains similar fluid in which may be still smaller cysts filled with still smaller cysts,

and so on until the tiny scolices themselves are reached. When the contents of a good-

sized hydatid cyst are collected in a conical glass and permitted to sediment, the cysts

and scolices fall to the bottom as a deposit to which Deve has given the name "sable

hydatique." He calculated that in i cc. of this deposit there might be as many as 400,000

scolices. The fertility of the pedogenetic embryo is thus shown to be enormous. Many
of the scolices in the mother and daughter cysts seem to die, without developing the

cyst, and undergo dissolution in the fluid contents, into which their indestructible

hooklets fall. The discovery of booklets in any clear fluid withdrawn, by aspiration,

from any cyst, is pathognomonic of echinococcus cyst.

When the cyst dies its appearance changes either through the suppuration or the

inspissation of the contents. In the former case the hydatic nature of the lesion may
disappear until through rupture and evacuation or through operative interference the

wall of the cyst is brought to light. In the latter case the absorption of the fluid, the

contraction of the cyst, and the reactive cicatricial formations round about the lesion

may make it increasingly difficult to recognize. The contents at first turbid fluid, be-

comes mushy, then putty-like and finally may calcify. The probability of finding hook-

lets disappears with the opacity and condensation of the contents which consist of an

increasing quantity of acids, leucin tyrosin, calchospheres, amorphous phosphates and

carbonates and cholesterin.

Echinococcus or hydatid disease of the breast is rare. In 1901 when LeConte wrote

the report upon the first case indigenous in America, he was able to collect only 33 cases

of the disease from the world's literature. To his collection other cases must now be

added. It is not impossible that some cases reported in the older literature as "hydatid

cysts" were actually such, though LeConte refused to include them because the evidence

of their true nature was inadequate to meet the modern requirements of the discovery

of daughter cysts, scolices, hooklets, or laminated chitinous membrane.

At least 50 cases of true echinococcus disease of the breast are now recorded in

medical literature. Of these, all but one have occurred in women, the single exception

being Lilienthal's case (Medical Record, 1899, LV, 26) of suppurating cyst in the left
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breast of a young man, thought at the time of operation to be a tuberculous abscess

but upon subsequent examination shown to be an echinococcus cyst. The patient

stated that he had had a similar tumor in the right breast some time previously, but that

it had disappeared spontaneously. As such a history is not incompatible with the be-

havior of echinococcus, as has been shown above, and as it is very unusual in regard to

tumors, it may be accepted as probable.

The smallest cyst whose size is known is said to have been as large as a pigeon's egg;

the largest the size of a cocoanut. The duration from the time of discovery to the

time of observation and treatment, varies, the shortest interval being six months, the

longest 21 years.

Symptoms.—The patient usually discovers, by accident, a small, hard, movable,

non-adherent lump in the breast. It is not painful, or is slightly or intermittently pain-

ful, and grows slowly and steadily, or intermittently, for varying lengths of time. If

the patient suffer from traumatic injury, or if she lactate, the tumor may grow more

rapidly. It is pain or enlargement that usually causes the patient to consult the phy-

sician. His examination usually discovers little beyond what has been described except

that in a few cases instead of being round or ovoid and smooth the growth has been

nodular, lobulated or irregular. In those cases in which it was adherent to the skin,

inflammation and ulceration soon followed. It is unusual for the axillary nodes to be

enlarged, though associated inflammation may quickly be followed by such change.

When the cyst is not too deeply imbedded in too large a breast, fluctuation may be de-

tected. The symptomatology of the disease is well shown in the following protocol of

the case reported by LeConte (American Journal of the Medical Sciences, 1901,

CXXII, 272).

A well-nourished mulatto, aged 27 years, was admitted to the Pennsylvania Hospital in Philadelphia,

on Mar. 13, 1899. She was "born in Philadelphia, and has spent the whole of her life in this city or in

the neighboring one of Camden. Menstruation began at the age of 14, and was normal and regular.

At 16 years she was married, and later was the mother of two children, the first born at 18 years and the

second 15 months later. At 21 she had a miscarriage. Shortly after the birth of the first child she

noticed an enlargement, with pain, of the right cervical glands near the angle of the jaw; the enlarge-

ment slowly spread down the neck, without suppuration. A little more than four years ago the right

axillary glands also became prominent, with slight pain. Shortly after the axillary enlargement, say

four years ago, she noticed a tumor the size of a chestnut, in the right breast, about 2 inches above the

nipple. This tumor was hard, painless, not adherent to the skin, and freely movable. It preserved these

characteristics for two years, during which time it did not increase perceptibly in size, until one day she

struck it with the handle of a shovel while working. Rapid enlargement then began, and it was at times

quite painful, particularly after a hard day's work. The tumor continued firm and hard until one month

previous to admission, when it seemed to decrease a little in size and become soft. The right cervical

glands suppurated and were incised six weeks before admission. On admission, a round, slightly tender,

fluctuating tumor, the size of a small cocoanut, occupied the position of the right breast. The skin

was normal in appearance and movable over the tumor, except for about an inch surrounding the nipple,

where it was adherent, edematous, and slightly inflamed. The growth could easily be moved over the

pectoral muscle. But little breast tissue could be made out surrounding the growth. A small mass of

tender and enlarged glands were felt in the right axilla. In addition there was a suppurating sinus on

the right side of the neck, which looked tuberculous.

He had the following facts on which to base a diagnosis: A hard, painless, freely

movable tumor in a young multiparous mulatto woman, appearing two years after a

miscarriage and five years after a chronic enlargement of the right cervical glands.

The tumor remained quiescent until subjected to a trauma, when it underwent rapid

growth, but still retained its hardness. The cervical glands broke down and suppurated.
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followed by a softening of the tumor, adhesion to the skin in the region of the nipple,

and fluctuation. Three conditions were considered: (i) adenoma, which had undergone

cystic change; (2) tuberculous abscess, and (3) echinococcus cyst. The latter was im-

mediately dismissed on account of its extreme rarity and also because he knew nothing

of its clinical symptoms. As the cervical glands were so evidently the seat of tubercu-

lous abscesses, the possibility of the breast being the seat of a cold abscess was worthy

of consideration. But this diagnosis was also dismissed on account of the long duration

of the tumor (four years), its mode of growth, and the absence of sinus formation. A
diagnosis was, therefore, made of adenocele or cystic adenoma, because adenoma is so

common in young women, grows slowly and generally painlessly, causes atrophy of the

gland from pressure, and sometimes attains large size, even to 10 or 12 pounds in weight.

The patient was etherized and a curved incision made over the tumor to the outer side

of the nipple. The sac immediately presented. In attempting to dissect this from the

adhesions about the nipple it was ruptured and from 12 to 15 ounces of pus escaped.

Some of this fluid was immediately placed under a microscope and echinococcus hook-

lets were found in large numbers. As scarcely any glandular tissue of the breast re-

mained, it was amputated together with the enlarged axillary glands. The wound was

readily closed with silkworm-gut sutures without drainage, and healed by primary

union. The recovery was uneventful.

Diagnosis.— Correct diagnosis has rarely been made before operation.

Damen's case was supposed to be the victim of cancer and it was at the time of

operation that the discovery of a cyst containing "bladders" gave the first intimation

of the mistake.

Darbefeuille removed a "tumor" from the breast and then found that it was a cyst

containing numerous "bladders."

de Haen operated for supposed scirrhus and was probably surprised when the breast

collapsed, under manipulation, and emitted a considerable quantity of water and four

little bladders.

Gerdy thought that he was opening a cold abscess in the breast of a child three years

old, who suffered from a swelling of the right thoracic region that extended from the

xiphoid cartilage to the axilla and angle of the scapula. With the first gush of fluid

came three or four little hydatids looking like "fish roe." When the incision was

enlarged a retro-mammary cavity full of vesicles was opened.

Kablukoff thought that his patient had a cystadenoma. At operation he found

a retro-mammary hydatid.

LeConte, who considered that his patient might be suffering from hydatid disease,

ruled it out, because of its rarity, and made a diagnosis of cystic adenoma. The true

diagnosis was made after operation.

Lehmann supposed that he was opening a retro-mammary cold abscess and found a

hydatid cyst.

Lilienthal supposed his young man patient to have a tuberculous abscess when he

began operation.

Michaelis supposed his patient to have cancer, but as there was a central soft area,

he punctured it, obtained aqueous fluid and changed the diagnosis.

Pelander and Santy diagnosed their case as cystadenoma.

Roux removed a tumor from the breast and then found a cyst containing several

small bladders.

Here is surely enough evidence to show that the diagnosis is by no means an easy

one to make.
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In all of these cases there was a nodule of rounded form and firm consistence- freely

movable in the breast. When deeply situated, and therefore somewhat obscure, it was

easily mistaken for cancer; when superficially situated so that it can be easily outlined

by palpation, it was as easily mistaken for a benign tumor. If fluctuation could be

elicited, as is nearly always the case with the larger cysts, the situation is not much
improved, for then confusion arises between the hydatid cyst and cystic adenoma and

cold abscess.

Certain classic signs of hydatid such as erythema or urticaria of the skin have not

been noted in mammary hydatids after puncture, and no one has reported crepitation

or hydatid thrill upon the palpation of mammary echinococcus.

When the cyst is very superficial or when it becomes very large, the suprajacent

tissues atrophy and finally ulcerate, and then, as in Buiko's case, the cyst wall may be

seen and recognized through the openings.

The discovery of fluctuation ought to be a matter of considerable moment, and

should suggest that an exploratory puncture be made and the fluid examined before

operation. The fluid should be carefully collected, centrifugated and the sediment

carefully examined for the characteristic hooklets. These are, however, not present

in acephalocysts, so that though their discovery makes the diagnosis certain, their

absence is of less importance. In cases with ulceration and spontaneous or accidental

rupture, the discovery of vesicles is perfectly characteristic. In incision for supposed

abscesses the same objects may be brought to light and prove the diagnosis.

The most serious error arises in cases when a small parasite is mistaken for cancer

and amputation of the breast performed for a disease that is so simple and so benign.

At the present time when the best advice seems to be early and radical operation for

cancer the moment its existence is suspected, it may be difiicult to overcome accidents

of this kind, especially as the parasite occurs almost exclusively during the cancer period

of life; but where there is the least doubt, and in cases where a suspicion of echinococcus

might be entertained, there are certain adjuncts to diagnosis that may be called upon.

The first and most simple is the examination of the blood, when the occurrence of

otherwise unexplained eosinophilia is very significant. Too much reliance must not

be placed upon it, however, as when the parasite has been present for many years

no eosinophflia is, as a rule, to be found.

The second is the serological examination for fixation of the compliment. This has

been studied by Weinberg and Parvu (Compt. rendu de la soc. de biol. de Paris, 1908,

Oct. 17), Weinberg and Veillard (Soc. centrale de med. veterinaire, 1909, Jan. 21)

and Weinberg (Compt. rendu de la soc. de biol. de Paris, 1909, Jan. 23), who found
that when the hydatid fluid from a cyst, the diluted serum of a patient suffering from
hydatid cyst, and dfluted guinea-pig serum are mixed in proper proportions and allowed

to stand together at 37°C. for an hour, the complement in the guinea-pig serum becomes
anchored by the amboceptors in the patient's blood, to the antigen in the hydatid
fluid. If after this union is effected, the mixture receive proper proportions of washed
erythrocytes of the sheep, suspended in physiological salt solution, and of anti-sheep-

erythrocyte hemolytic serum of the rabbit, no hemolysis results because of the previous

fixation of the complement. If the control be made with normal human serum
instead of echinococcus infested human serum, hemolysis at once occurs.

Unfortunately, this test is not readily applicable because cases requiring it are so

rare that few laboratories are provided with the essential factor, the hydatid fluid that

is to act as the antigen, and the cases of hydatid disease in this country so few that it

israrely procurable.
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Prognosis.—Though the deaths from echinococcus disease in general commonly reach

about 13 in 100 cases, no deaths from echinococcus disease of the breast are recorded.

The fatal cases occur in disease of the internal organs where the lesion is not discovered

until great damage has been effected. The breast being external and superficial, the

parasite may be discovered when no larger than a pea or a pigeon's egg, and its discovery

is apt to be followed by treatment that is as prompt as it is is effective. Even if un-

treated it is probable that many of the cases would recover spontaneously through

ulceration, spontaneous evacuation, suppuration and the emission of the cyst.

Confusion of hydatid disease with tumor is unfortunate when it leads to the un-

necessary sacrifice of the breast, but in general it is not serious as it results in the im-

mediate and complete removal of the parasite and the certain recovery of the patient.

Treatment.—The recommendations of LeConte are so clear that it seems hard to

improve upon the treatment he suggests, which is as follows:

1. "When the cyst is young and not very adherent to the surrounding breast tissue,

dissect it out and close the wound without drainage.

2. "When the cyst is old and larger and so intimately connected to the breast

that excision would involve a considerable mutilation of the glandular tissue of the

mamma, incise the growth freely and evaucate the contents, then pack and drain so

that granulation may take place from the bottom.

3. "When the cyst is quite large, thick-walled and firmly adherent, but is still

surrounded by a considerable portion of the breast tissue, make a partial amputation

of the breast.

4. "When the cyst is so large that most of the breast has disappeared through

atrophy or when the nipple is involved and adherent to the growth, a complete

amputation should be done."
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CYSTICERCUS DISEASE OF THE BREAST

The Tfenia echinococcus is not the only cestode worm whose embryos occurring in

man may occasionally be found in the breast. It is, however, the only one whose pres-

ence is attended by danger, for it is the only one whose embryo is endowed with the

properties of unlimited growth, unlimited multiplication, extension, tissue destruction and

possible metastatic distribution.

Cysticercus cellulosa, the embryo of Taenia solium of the hog, and Cysticercus

bovis, that of Taenia saginata of the ox, are the most frequent cysticerci of man; Cysti-

cercus tenuicoUis, the embryo of Taenia marginata, of the dog, Cysticercus fasciolaris,

the embryo of Taenia crassicollis of the cat, and Cystercus pisiformis, the embryo of

Taenia serrata of the dog, have also been found.

Of the two species of more frequent occurrence the life histories are similar. The

strobile or adult or sexually perfect worms live in the small intestines of human beings

and are not known to occur in any other hosts. They are both large worms, Taenia

solium varying from 2-8 meters, Taenia saginata 4-10 meters. Like all cestodes or

tapeworms they are elongate and flattened, like tape, and consist of a small head with a

slender neck, followed by a series of segments increasing in size to the end and numbering

from 700 to 2000. The unripe segments are broader than long, the ripe or gravid seg-

ments longer than broad. Each proglottid or segment is a complete hermaphroditic
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reproductive animal. The sexual openings are at the middle of one lateral edge of

the segment, usually alternating on the two sides; and usually visible to the naked eye.

In these segments the eggs are produced, fertilized and provided with leathery shells

that are capable of resisting external agencies for a long time. The segments detach

one by one or in chains of three or four from time to time and pass out with the

dejecta. Sometimes they still contain many eggs, though the eggs more commonly

escape into and mix with the intestinal contents in numbers that run into millions-.

It is possible to recognize the eggs, the segments, or the worms of each species.

It is most easy to identify the worms by examining the heads. The head of Taenia solium

is the size of a small pin. It terminates in a rostellum surrounded by a circle of 25-50

booklets, and is provided with four suckers on the four sides; that of Tjenia saginata has

no rostellum and no booklets, has a pigmented center, is flattened, and is also provided

with four suckers which are obhquely placed at the corners of the quadrilateral head.

The eggs from these worms, scattered upon the soil, and attached to vegetation, or

disseminated through water, find their way into the stomachs of the respective inter-

mediate hosts, the hog for Taenia solium, the ox for Taenia saginata. It is in the stomach

alone that the shell of the egg can be destroyed and the embryo liberated.

It so happens that man, the definitive host of these worms, can also act as the inter-

mediate host of each as well. If, therefore, the eggs enter the human stomach, develop-

ment is possible. Two means of entrance are observed; first, the casual taking of the

eggs with articles of food and drink; second, and probably less frequently, the regurgita-

tion of the eggs from the intestine into the stomach when the worms or remedies taken to

destroy them greatly excite intestinal peristalsis. In either case the result may be the

same. The shells are dissolved and a tiny hexacanth larva—an embryo provided with

six chitinous spines or teeth—is liberated. It bores its way through the wall of the

stomach or intestine, enters the lymphatic or blood capillaries, becomes an embolus and

lodges in some part of the peripheral capillary system, where it attaches itself, holds on,

and undergoes a series of transformations resulting in the development of a head (scolex)

precisely like that of the adult of its kind, and the formation of a cyst by vesiculation and

distention of its body or tail. When the cyst becomes sufficiently large to permit it to

do so, the head is withdrawn into the cyst by a process of partial invagination. The
cyst is the cysticercus. Its purpose seems to be to provide the scolex with food during

the long period of quiescence that it must endure, for there is no further vital change unless

the cyst be broken and the scolex eaten by the appropriate definitive host (man),

If the scolex escape comminution by the teeth in mastication, it passes uninjured

through the stomach, attaches itself by means of booklets or suckers to the intestinal

mucosa and proceeds to grow the endless succession of proglottides, to provide the

innumerable eggs by which future generations can be maintained.

In European countries, the common cysticercus found in man is Cysticercus cellulosa,

in America it is Cysticercus bovis. The cysticerci are small cystic formations measuring

about 15 mm. in length and about 8 mm. in breadth. They are ovoid when free from

compression but may be peculiarly flattened or laminated, or transformed into spindles

or clubs through the pressure of surrounding tissue elements. Each has a double wall,

the outer which is a very thin membrane is composed of the connective tissue of the host;

the inner which is still thinner, and more transparent, is the integument of the parasite.

The cyst contains transparent or yellowish fluid in which is suspended a small somewhat
opaque polypoid body, the scolex or head of the future worm. If the inner cyst be

cautiously removed from its outer membrane and placed in warmed physiological salt
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solution, the live parasite evaginates its head in a few moments and shows its true

nature.

In small viscera like the eye, or important ones like the brain or spinal cord, the pres-

ence of a cysticercus may be a matter of profound concern or even of fatal injury to the

host. In less important structures its presence may never be suspected. As in the

case with hydatid cysts, cysticerci may die, inspissate and partly calcify, or may
suppurate. In the latter event they may make themselves known through the

inflammatory reaction. No case of cysticercus disease has been diagnosticated before

operative treatment was instituted.

AUessandri (Bull. d. r. Accad. Med. di Roma, 1906, XXXII, 316) tells of the following

case:

C. E., 49 years of age, noticed two years ago, that there was a small hard swelling in the upper external

portion of the left breast. It remained stationary in size, but she suffered from occasional shooting pains.

Upon palpation a small nodule the size and shape of a nut was found. It was hard, movable, fibrous,

irregular, indistinctly limited and painless on pressure. Two enlarged lymph nodes were felt in the

axiUa.

A diagnosis of carcinoma with extension to the axilla was made and a radical operation was performed.

Upon subsequent examination he found a nodule of connective tissue that crushed under the knife.

The center showed a softened area with a cystic cavity and turbid contents, from which escaped a bubble

the size of a cherry. Under the microscope it was shown to be a typical Cysticercus cellulosa with the

complete circle of booklets.

Another case is reported by Guermonprez (Lyon medicale, 1883, XLIV, 73).

The patient was a woman 29 years of age who in June, 1881, found a small node in the upper inner part

of the left breast. It slightly elevated the skin. It was not painful and though it grew a little, caused no

trouble or anxiety until she became pregnant in 1883, when it suppurated and caused widespread dis-

turbance in the breast tissue. A prick with a bistoury enabled three things to be discovered; pus, serous

fluid and a cyst that contained 6 cc. of a yellowish-green, opalescent fluid. The patient was given a

tsniafuge which killed the scolex, and the whole was expelled shortly afterward. Examination with

the microscope showed the parasite to be cysticercus cellulosa.

In the literature appended to the section upon echinococcus or hydatid disease of

the breast, there are three references—Michaelson, Paton and Symonds—to cases that

may just as well be regarded as cysticercus disease as echinococcus disease of the breast.

As the essential details are wanting in these case reports, it does not seem worth while

to quote them in detail.

SPARGANUM DISEASE OF THE BREAST

Not all cestodes or tapeworms have encysted embryos comparable to echinococci

or cysticerci. Some have very simple vermicular embryos, others larger better developed

larvae not unlike the worms themselves except that they are much smaller, much less

distinctly segmented, and never provided with sexually ripe segments. Worms of

this class probably all belong in the family Bothriocephalidae.

The larvae of Dibothriocephalus latus, the fish tapeworm, the strobila or adult of

which lives in man and the embryos in numerous kinds of fresh-water fishes, are simple

and vermicular, and have not been found in man.

There have been found, however, in a dozen or more instances, human beings in whose

tissues were tapeworm larvae of good size and advanced development, but whose strobila

or adults are still undetermined. Manson, who was the first to study these, gave them

the provisional generic name Sparganum. Nothing is known of the life history of these

parasites; their discovery has always been in the nature of a surprise.
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The following cases, both indigenous in America, have found their way into the

literature. The first to be described certainly affected the breast, and was observed

by Moore (The American Journal of Tropical Diseases and Preventive Medicine,

191S, n, S18).

The patient a man aged 47, a barber, married, always has lived in Florida, where he was born, and

in Texas. When 20 years of age (1891) he suffered for two years with a malady that was thought

to be malaria, but was attended with digestive disorder in which diarrhea alternated with consti-

pation, and the abdomen became bloated. He had fever at first, but none later. He lost much flesh,

became very weak and spent a year in bed. Two months after this illness began, a lump, about the size

of a small hen's egg, appeared at the margin of the ribs to the left of the sternum. It was tender on

pressure and gave the patient much pain when he bent forward, but it was not red nor did it soften and

it disappeared after about a year leaving some tenderness at that point. He has had "stomach trouble"

for a number of years. Three years ago a small ischio-rectal abscess developed. It was opened and

took six or eight months to get well, during which time the patient's weight ran down to 119 pounds.

About six months ago he noticed a mass in his left breast, and below and to the outer side was

another smaller one. The latter was tender to the touch. He complained of dull pain along the left

costal margin, and occasionally had sharp needle-hke pains. These have continued ever since his

illness 20 years ago.

When he came under examination he was rather a thin man (130 pounds) somewhat pale with a

muddy complexion. The following were noted; Just beneath, or rather behind the left nipple was a

firm mass the size of a small hen's egg. One could not be certain whether it is in the muscle or lying

Fig. 136.—Sparganum mansoni from the human breast.

between the nipple and the muscle; there was a second but smaller mass just below and to the outer side

of the nipple; the glands in the axilla were distinctly palpable. There was marked abdominal tenderness

in the regions of the appendix and gall-bladder.

In December, 1911, he was operated upon. Adhesions between the gall-bladder and omentum were

freed, and the breast, muscle and glands in the axilla were removed. When the tissues were examined a

mass was found in the pectoralis major muscle, behind and a little above the nipple. It was 2-4 cm. in

diameter. A section through it disclosed a white tape-like parasite coiled directly in and between the

muscle fibers. It showed rather active movements in the form of frequent extension and retraction

—

movements of a peristaltic character. When at rest it measured 21.5 cm. in length. It had a breadth

that varied with its movements. The head end for about 4 cm. was rounded. Close examination

enabled cross lines suggesting the segments of a tapeworm to be made out anteriorly. A delicate line ran

from the head backward for about 6 cm. The worm lay in an irregular crevice in the muscle, without any

surrounding cyst. The surface of this space was dark colored and granular and showed no increased

density of structure. The smaller mass near the nipple when sectioned showed only dense fibrous tissue.

^Microscopic study of the muscle where the worm lay showed many breaks in the continuity of the fibers,

the spaces being filled with eosinophils and endothelial leucocytes. Some bits of muscle tissue are

entirely enclosed by this cellular infiltration and show varying degrees of degeneration.

The worm was examined by B. H. Ransom, of the Bureau of Animal Industry of the U. S. Department

of Agriculture, who found it more closely corresponding to Sparganum mansoni than to any other re-

corded parasite of man.

The patient subsequently died, presumably of pellagra and a continuation of the tuberculous proc-

ess that was the cause of and dated from the occurrence of the ischio-rectal abscess. No autopsy was

permitted.
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Another case, in which if the worms were not in the mammary gland they were

in the mammary region was seen by Dr. H. Gates of Manatel, Florida, and reported by
Stiles (Public Health Marine Hospital Service, Hygienic Laboratory Bulletin No. 40,

1908):

This patient was a man aged 48 years, who came with his father from Minnesota and settled in Florida

in 1872, at a point on the Manatel River now known as Mann's Point. When 23 years old, and hunt-

ing in the woods about a mile and a half from the coast, he noticed a small pimple on his shoulder that

attracted his attention because of its itching. He thought the skin had been punctured by a thorn. He
squeezed the lump, from which came a small flat worm about }•{ g inch in diameter and 5 § inch long. One
year after the first appearance on the shoulder he noticed four or five small itching lumps on the chest;

these he opened with a knife and picked out the same kind of worms. An accompanying photograph

shows the enlargement of the left breast and shoulder; also of the left groin and lumbar region. In a

letter written by Dr. Gates, it is stated that the patient has thousands of these worms. There were

sometimes as many as three worms in a cyst. Studies by Ijima, of similar worms in the subcutaneous

tissue of the leg of a Japanese woman, showed that they multiplied by budding and the formation of

supernumerary heads which later detach themselves, migrate through the tissue and become encysted

to grow into new worms. The patient eventually died of the infection.

NEMATODE PARASITES OF THE BREAST. FILARIASIS MAMM^
The occurrence of worms in the breast was noted by the older writers whose accounts

sometimes written in a perfervid vein fill us with wonder though not with conviction.

Truth no doubt lies at the bottom of their stories, but lack of scientific methods of

observation and description have stood in the way of convincing record. A careful

examination of these records has been made by Haussman (Die Parasiten der Brust-

driisen, Berlin, 1874) who tells in his interesting monograph that there is not a single

recorded case that can "be given credence upon careful scrutiny.

The only nematode -worm that is known to locate itself in or near the breast, is the

Filaria medinensis, the guinea-worm, and only one case of such localization of this

worm seems to have found its way into print. It is the case to which Cezilly ("Observa-

tions sur le dragonneau," These de Paris, 1858) refers in these terms:

"J'ai presents a la memoire, dit M. . . , chirurgien de marine qui est reste trois ans au Senegal, deux

dragonneaux qui sejournerent longtemps sous un des glandes mammaires, et amenerent quelques acci-

dents. Le sujet eut de la fievere, de l'anxi6te, etc."

This case is cited by Davaine in his "Traite des Entozoaires," Paris, 1877, p. 722.

The worms occupied a retro-mammary position. Only the adults of Filaria medinensis

infest human beings, and of them the female alone is known. The worms vary in length

up to 100 cm., but are very slender. Their presence in the subcutaneous tissue, where

they usually take up their habitat, is soon attended by painful inflammatory reactions.

Gradually the worm matures and works its way to the surface where vesicles and then

pustules form, and finally open, leaving sinuses that refuse to heal.

Careful examination sometimes reveals one end of the worm at the opening. If

touched this is quickly withdrawn. If a proper stimulation be applied a few drops

of milky fluid appear, which when examined with the microscope is found to consist of

fluid containing large numbers of tiny embryo-worms. The ulceration of the tissues

and the appearance of the worm's extremity usually take place in a lower extremity

and is supposed to be adaptive to the future requirements of the embryo-worms that

find their intermediate host in water. It is presumably on this account that, even in

tropical countries where guinea-worms abound, they do not occur in the mammary
gland more frequently.



CYSTS OF THE BREAST 329

The worm produces, viviparously, enormous numbers of tiny vermicular embryos,

which finding their way into water, attack and enter into a small crustacean, the cyclops,

where they undergo a further development. Whether the embryo-worm finally escapes

from the cyclops and is free in water or whether it remains in the body, of the cyclops

is not known. Man is supposed to become infected by drinking water containing in-

fected cyclopides.

The diagnosis of the disease might be impossible in the early stages, even if it were

clear that the patient had other guinea-worms elsewhere. After the ulcerations oc-

cur the diagnosis becomes more easy if the patient be in a guinea-worm section and

the medical attendant be accustomed to dealing with them. The milky fluid filled

with embryo-worms, obtained from the ulceration is characteristic.

The prognosis is good when the treatment is successfully carried out.

The treatment consists in catching the extremity of the worm with forceps, drawing

it down gently until it ceases to come any more, then fastening the delivered portion to

a match stick or other small object upon which the worm is wound as it is gently drawn

out more and more from time to time. The success depends upon not breaking the worm
hy too rapid delivery. When it breaks it is lost from view and proceeds to regenerate,

in the meantime keeping the sinuses open and the inflammation active. When the

worm has been successfully delivered, the cause of irritation having been removed, the

lesion heals kindly without special treatment.



CHAPTER VIII

I. THE GENERAL PATHOLOGY OF TUMORS

Until the eighteenth century the humoral theory dominated medicine. All "swell-

ings" were called tumors and any that could not be attributed to physiological enlarge-

ment or the displacement of normal organs were considered, by Galen and his followers,

to arise as the result of accumulation of one or other of the several humors. The latter

included the neoplasms as we now understand them, infectious granulomas and cysts,

together with various other diseased tissue conditions associated with tumor (sweUing)

formation. The humoral theory continued to be evoked in explanation of neo-forma-

tions long after the discovery of the circulation of blood and lymph. Boerhaave voiced

a note of dissension from the prevalent views and ascribed tumors to chemical changes

in the newly discovered lymph. These theories, purely philosophical in origin, are

interesting as history but are without scientific value. They continued in esteem,

however, until the dawn of modern pathology. The work of John Hunter marked a

new departure in pathology, especially as regards the significance of neoplasms. Hunter

erred in the belief that tumors arise from "coagulable lymph," but he, at the same time,

laid the foundation of anatomic-pathological study by demonstrating the resemblance

between normal tissues and the constituent tissues of tumors. Tumors, he maintained,

arose through modifications of the developmental processes, and in the years that have

since elapsed, no evidence, conclusive of the fallacy of this theory, has been advanced.

This is the first suggestion of the truth according to the modern belief. The masters

in this early era of pathology concurred with Hunter in his views, and his principles went

unchallenged until Broussais startled the scientific world with the statement that chronic

inflammation consequent upon organic irritation is the underlying cause of all tumor

diseases. The effect of this idea, so much at variance with prevalent theories, was to

change, completely, the trend of thought, but as future events proved, for a very short

time. The etiological role of chronic inflammation in neoplastic processes was entirely

forgotten with the introduction of the cell doctrine in 1838 by Schwann, the biologist,

and Schleiden, the botanist. This monumental contribution to science was a gift of

the lately perfected microscope, and the Broussasian system fell into disrepute with the

disclosure of its lenses. In the same year Miiller discovered the cellular character of

neoplasms and attributed them to aberrations of the force inherent in a primordial

undifferentiated substance whence they grew—a substance comparable to Hunter's

coagulable lymph. Miiller taught that the degree of ultimate evolution attained by

a cell was its only important characteristic and that cells leading a normal, orderly

useful existence differ in no wise, either morphologically or in origin, from the essential

elements of the most malignant tumors. The error of believing in the existence of an

undifferentiated substance as the basis of the origin of the cells robbed Miiller of the

glory which came to Virchow 20 years later. Virchow supplemented his famous dictum

"omnes cellula e cellula" with the adoption of the Mullerian teachings and the addi-

tion of the resurrected theory of Broussasian inflammation depending upon organic

irritation.

Indeed, the succeeding years have added but little to our knowledge of the etiology
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of tumors and time serves only to strengthen the underlying principles of Virchow's

belief. The important exception is discredence of certain metaplastic processes in

tumor development. Virchow strongly advocates the possibility of transformation of

connective tissue into epithelial cells and vice versa—a view which is not tenable in the

light of modern histologic findings.

At first thought it may seem as though an academic consideration of the cause,

nature, structure and behavior of tumors ought rather find its place in a work upon

general pathology than in a monograph upon the diseases of the breast, but upon

more mature consideration, one familiar with the facts of the case cannot but appre-

ciate that there is much to be said upon the subject that is eminently appropriate

to the present occasion.

Thus, there is probably no organ of the body in which so much uncertainty arises

as to whether such or such condition ought to be considered a tumor or regarded as a

manifestation of some other type of morbid change. Where is this problem better

illustrated than in connection with that most perplexing process, "chronic cystic mas-

titis," "abnormal involution," "maladie de Reclus," " Schimmelbusch's disease"

or "cystadenoma?" Is this a tumorous affection or is it of some other nature? If a

tumor, is it a connective-tissue tumor or an epithelial tumor? Is it benign or malignant?

If tumors are to be satisfactorily discussed, certain premises must be established as

points of departure, the first and most important of which ought to be a definition

that would state in precise terms what a tumor is. At this point the first diflB.culty

presents itself, for exactly what a tumor is, is not known. Well, then, if we do not

know exactly what it is, we certainly do know what is ordinarily meant by tumor. No,

here again we are placed in the position of greatest uncertainty, for we understand

many and highly diversified formations to be tumors, and find that they have so little

in common that none but the most liberal definition can be made to hold them together.

The following definition seems to comprehend as many features as tumors are known
to have in common, and is therefore capable of serving as the foundation stone of the

discussion that is to follow:

A tumor is a congenital or acquired anatomical defect, characterized by an excess of

some tissue or tissues, fairly well circumscribed in distribution, atypical in structure or

arrangement, subserving no useful purpose and tending to persist and increase without respect

to those influences by which the organic economy is maintained.

Tumors May be Hereditary.—This is doubtless true of a number of tumors, though

not yet so well established as to permit the introduction of the fact into a definition in

which scientific accuracy is essential. Being perhaps hereditary or if not so, some-

times being congenital, and at other times acquired, a tumor may make its appearance

at any period of embryonal, pre-natal or post-natal life.

That every tumor is an anatomical defect is quite clear. It is always an excess of

some tissue or tissues causing the enlargement through which the name "tumor," a

swelling, originated. The excess of tissue or tissues may be at the expense of some

other tissue or tissues, in which case there maybe no enlargement, or there may be simul-

taneous or subsequent destruction of the tissue that is or has been excessive, through

degeneration, ulceration or necrosis by which an apparent loss of tissue may result

and outweigh the visible increase of tissue. Persistent slow growth of a tumor ac-

companied by persistent associated destruction of the tissue involved, may cause the

structures in which a tumor is growing to wither away and become small, as in "with-

ering scirrhus of the breast." Persistent necrosis and ulceration of the tissue of the tumor
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itself may eat away the tissues affected as in "extensive rodent ulcers." In each case

persistent increase of tissue lies at the bottom of the process.

When a growing and increasing tissue diffuses itself among other tissues or through-

out the organ or viscus in which it occurs it is described as hyperplasia; when it localizes,

as tumor. Between diffusion and circumscription of growth, and consequently be-

tween hyperplasia and tumor there is no sharp line of distinction. One blends into the

other and there is no certain point at which it ceases to be correct to employ the one

term and becomes correct to use the other. In the etymological sense of the word hy-

perplasia, overgrowth, all tumors are hyperplasias. It is commonly stated that tumors

differ from other hyperplasias by their circumscription, but what degree of circum-

scription is required to make a tumor of any hyperplasia is not stated.

The tissue or tissues of which the tumor consists are atypical in structure or arrange-

ment. Here, again, there is wide latitude of meaning.

The tissue of the tumor is atypical because of its structural imperfection. Instead

of adult tissue, embryonal tissue commonly appears. It may be possible to account for

the embryonal character of the new growth, through rapidity of growth with prosoplasia,

or return to the embryonal tissue type. Thus, if fibrillar tissue be in process of rapid

growth, the multiplication of its cells may take place more rapidly than they can from

fibers. A cellular or embryonal tissue thus appears, and the greater the rapidity of

growth, the more cellular the tissue becomes, the more widely it diverges from its normal

type and the more embryonal it appears. If the epithelial elements of any tissue take

on rapid multiplication, confusion of structure commonly results from crowding of the

cells which under normal conditions always bear some definite relationship to one

another, to some membrana propria, or to blood-vessels. Thus, there come into being

successive generations of superfluous cells unable to assume their natural specialization

through the unnatural environment in which they are found ; such cells appear to revert,

through prosoplasia, to the embryonal (spherical) type of cells.

When the processes, growth and development, are natural and harmonious, they are

characterized by proportional adjustments that commonly fail in morbid processes,

especially tumors. Thus, as the normal tissues grow, the blood-vessels extend in propor-

tion to their needs; but as tumors grow the blood-vessels may fail to keep pace with

them or grow excessively or atypically

—

i.e., without proper capillary distribution,

or with imperfectly developed walls. The effect of such imperfection and maladjust-

ment is that parts of the tumor may be overwhelmed with nourishment while other

parts are starving; that certain parts may grow while others are dying, or that hemor-

rhages from the bursting of the imperfect blood-vessel walls may pervade the tumor

tissue.

Tumors Subserve No Useful Purpose.—^In a general way it may be said, almost

without reservation, that every tumor is a source of injury and detriment, never a

source of benefit. The damage done may be shght like the disfigurement occasioned by

a wart on the nose, or it may be fatal, but the rule holds that in the long run every tumor

is disadvantageous to its victim.

Some questions of interest arise in this connection. Thus, certain so-called

"adenomas" or fibro-epithelial tumors of the breast undoubtedly participate in the

function of lactation as is shown by their rapid growth during the lactation hypertrophy

and their subsequent subsidence. This shows that such tumors consist of tissue ana-

tomically and physiologically like that of the breast, and are subject to the stimulating

influences that excite the breast. But this function even though it eventuate in the
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secretion of milk is useless and harmful because there being no means by which the

secretion can leave the ducts, it is retained to cause cystic distention and further increase

the size of the tumor; but the fact that this inabihty to rid itself of its secretion places

the secreting tissue of the tumor in a state comparable to that of the unused lactating

breast that must at once begin involution, seeing that the purpose of its evolution has

failed. The collected products of secretion impede the process of involution in the-

tumor because they are difficult to get rid of by absorption and throughout the period

of its useless enlargement, the tumor crowds the breast tissue proper making its activity

attended with difficulty and sometimes with danger. Here, then, is an example of the

most gland-like tumor not only failing to subserve normal function but behaving nor-

mally to the injury and prejudice of the normal tissues. In one case it is stated that the

milk secreted by such a tumor escaped from the ducts, so that the tumor actually partici-

pated in the function of the breast. If this were actually the case, the mass in the

breast was not really a tumor, but a hypertrophy. It is excluded as a tumor by the

terms of our definition.

A few tumors of the organs of internal secretion, such as the thyroid gland, are

sometimes so similar in structure to the organs in which they occur as to be able to

carr}^ on more or less function, no ducts being needed to convey the secretion from

the glandular tissue. There is always some doubt as to whether such formations are

real tumors, but in such cases the patient usually becomes the sufferer either because

the excessive tumor tissue provides an excess of the secretion, because it yields it to the

blood abnormally or, should neither of these conditions obtain, because the tumor

crowds compresses and destroys the organ proper and so inhibits the formation of the

normal secretion.

Tumors are Structures that Tend to Persist and Increase.—Exceptions to this

theorem are few. Warts or skin papillomas are notorious examples. They sometimes

appear singly or multiple, grow rapidly to a considerable size, remain unchanged for

varj'ing periods, then disappear never to return. In all other known respects they con-

form to the requirement of the definition of tumor, and some of them remain and slowly

but persistently grow. With regard to the persistent increase in size each tumor is

a kind of law unto itself, thus proving the final requirement of the definition that the

tumor is not dominated by those influences by which the organic economy is maintained.

Many tumors come into being so unobtrusively, grow so slowly, and occasion so

little disfigurement or annoyance that the patient is surprised to discover them and

still more surprised to know that they are tumors. This is true of many of the little

tumors of the skin—soft moles, little lipomas, and single fibromatous formations related

to the fibrous molluscum. Many of the tumors of the breast, especially the benign tumors,

are discovered by accident, the size at the time of discovery varying from that of a pea,

when they are fairly superficial, to that of a pigeon's egg or a walnut, when more deeply

seated. They may grow very slowly, occasion no pain and excite no solicitation until

their increasing size, or a suggestion of danger made by a friend, or through reading,

brings the patient for medical advice.

Other tumors grow rapidly, and quickly arouse the apprehension of the patient.

There is a certain correspondence between the structure of a tumor and the rapidity

of its growth. Thus, a microscopic examination of a rapidly growing tumor usually

shows it to consist of cells of embryonal character with many karyokinetic figures; a

slowly growing tumor, on the other hand, usually consists of adult tissue whose cells

have perfected their specialization. This is not, however, invariably the case for the
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soft moles of the skin that grow so slowly that no change may be apparent in many
years are purely cellular new formations.

Tumors that have remained small for years, whose growth has been very slow and

whose unobtrusive character has lulled the patient into a sense of security sometimes

takes on an unexpected and rapid growth. This is thoroughly consistent with the

statement that they are not controlled by those influences by which the organic economy

is maintained. What determines such misbehavior has not been discovered. In many
cases it may depend upon the same or similar influences to those that determine the

primitive appearance of the tumor; in other cases other factors, such as traumatic injury

appear to be responsible for it.

Inability to predict exactly what any given tumor may do, has justly caused every

tumor to be regarded with suspicion and is the source of that wise surgical opinion that

counsels that every tumor be removed before it has time or opportunity to misbehave.

It can easily be understood that rapidly growing tumors are apt to be most injurious

and require the most prompt action.

Etiology.—There is no tumor whose cause is definitely known. In the few cases

in which the cause of a tumor-like lesion has become known, the lesion has at once

ceased to be a tumor because it then became necessary to transfer it from the class

of tumors to some other group of morbid affections. To illustrate what is meant the

lymphoma may be used. In the writings of half a century ago lymphoma was a fairly

frequent tumor, but when it was discovered that tuberculous infection was the cause

of the greater number of lymphomas, all such cases were at once transferred from the

class of tumors to that of infectious diseases. The tumor-like enlargements of Hodg-

kin's disease remain as lymphomas, but if it be shown that Rosenow is correct, and that

certain diphtheroid baciUi are the cause of the disease, its lesions must cease to be re-

garded as tumors and also be transferred to the group of infectious diseases. If a micro-

organism were, tomorrow, shown to be the cause of cancer, cancer would no longer be

thought of as a tumor, but as an infectious disease.

The diversified character of tumors, which if not already familiar to the reader,

wiU certainly become so through the perusal of this chapter, is so striking that it is in-

creditable that there can be any one cause of tumors.

There must be various causes for the different tumors, though not necessarily a

separate cause for each.

So obscure a subject as the etiology of tumors has proved a source of fascination for

a great number of thinkers and writers, and the literature of medical biology contains

many interesting and ingenious theories. None has yet succeeded in explaining tumors,

and no success can attend any theory that pretends to explain the origin of the whole

group. Better success promises in cases in which the attempt is made to explain the

occurrence of some particular kind of tumor.

For each kind of tumor two etiological factors may be presupposed: first, those that

pave the way for its occurrence; and second, those that actually bring it about. The

first are the predisposing or predetermining /actors (not causes); the second the exciting

or determining causes. Of the first a good deal is to be said; of the second very Httle.

Much that is commonly said, and that may here be said, about both is probably untrue,

though it appears to be true in the present state of knowledge.

I. Predetermining Factors.

—

Phylogenetic Infiuences.^It is beyond the power of the cells of any living creature

to surpass certain physiological limitations, and evolve products unknown to its class.
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For example, tumors are common to plant and animal organisms, and have certain

marked resemblances as well as dissimilarities in common. Among the latter are the

cell products. The cells of plant tumors produce lignin, suberin, cellulose, chlorophyll,

etc. They are essentially plant products and never appear in tumors of animals because

it is beyond the physiological capacity of animal cells to manufacture them. Being an

animal, therefore, predetermines that one shall have animal tumors composed of animal

tissue only. Not to carry out the argument in too great minutiae it is evident that being

a vertebrate, an animal is predisposed to those tumors from which vertebrates suffer,

rather than any peculiar to invertebrates; being human, one is prediposed to tumors

that are most frequent in human beings.

Race.—Continuing along precisely the same lines we find it true that being Caucasian

or Mongolian or African, carries with it any special predisposition to tumors that may be

peculiar to the Caucasians, Mongolians or Africans. Scientific accuracy is sadly lacking

in regard to this predetermining factor, but it may be conceded as correct that Cau-

casians are more predisposed to tumors than the other races, and biological authority for

differences in racial tumor incidence can be found in the fact that there are other phy-

siological racial differences, such as variation in the quantity of pigment in the skin and

eyes, the color, texture and shape of the hairs, etc. As there has been but little statistical

study of disease incidence among the yellow, red, brown and black races, knowledge of

the matter is insufficient for numerical comparison with disease incidence among the

whites, and is casual rather than actual. Minor differences in tumor and other disease

incidence are also said to obtain among different branches of the same race. Thus,

among Europeans, it is said that there are variations between the northern and southern

peoples. If this be true, it may be considered with the physiological differences between

them shown by the greater stature, fair hair and blue eyes of the northern people, and

the shorter stature, dark hair and dark eyes of the south.

Heredity.—That there is sometimes a family predisposition to tumor incidence has

long been a common observation among clinicians and surgeons, and every writing

upon tumors contains as much evidence of it as the author has been able to get together.

The facts collected are, however, very imperfect because the observations have been

made almost exclusively along the line of direct inheritance and without regard to the

laws discovered by Mendel. When future evidence is collected and tabulated according

to Mendelian principles it may be shown that when once tumors make their appearance,

they descend through subsequent generations of the family as unfailing as polydactylism,

color blindness, albinism and other heritable conditions. Positive evidence of this is

found in Maude Slye's studies of the "Incidence and InheritabiHty of Spontaneous

Cancer in Mice" (Journal of Medical Research, 1915, XXVII, p. 159). Miss Slye found

it possible, by careful breeding, to produce strains in which no spontaneous cancer oc-

curred, and other strains in which spontaneous cancer made its appearance in 58. per

cent, of the individuals. These investigations have to do with but one kind of tumor but

they are remarkably interesting and suggestive and will undoubtedly pave the way for

more accurate observation and study of the heredity of tumors.

Sex.—Sex is a predisposing factor in disease and in tumor incidence through the

anatomical differences that obtain. Thus, tumors of the uterus and ovaries are very

common in women, but cannot occur in men. Tumors of the testes and prostate are

frequent in men but cannot occur in women. When organs are common to both sexes

there may or may not be differences in tumor incidence. Thus, both sexes have mam-
mary glands but while those of males are diminutive and inactive, those of females
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are developed and active. The larger active glands of women are as many times more

predisposed to disease and tumors as they exceed those of men in size and activity.

Age.—At different periods of life, different activities are in progress. At its very

beginning is the period of undifferentiated embryonal cells which _quickly separate into

blastodermic layers and differentiate into tissues and organs. During the first few

months cell multiplica-tion and differentiation progress rapidly, hand in hand. Then

follows a period in which, the differentiation having been effected, growth preponderates

and continues throughout pre-natal life and during post-natal life until the maximum
size is attained. This is next followed by a period when growth having been attained,

special activities, largely centering about the reproductive organs, becomes frequent.

Then following the decline of the reproductive powers, come general vegetation inac-

tivity, condensation and integration of the tissues and disproportionate preponderance

of inter-cellular substance throughout the connective tissues.

The incidence of tumors bears some correspondence with this succession of events.

During the period of growth, the vegetative activities are immensely greater in the

connective tissues than in others, and during this period the simple tumors of the con-

nective tissues are most common. When growth has ceased and these tissues become

quiescent, reproductive activities begin and the tumor incidence in a general way shifts

to the reproductive organs, and tumors of complex structure, the "organoid tumors" of

Virchow, occur in breast, ovary and uterus. When the period of their activity terminates,

the special organs of reproduction undergo atrophic changes—involution—and at about

the same time the general decline of the tissues begin. This senile period sees loss of the

integrity of the connective tissues through the dying out of the cells and the condensa-

tion of the inter-cellular substance, so that they are not so apt to engage in the morbid

processes and tumors as the epithelial tissues that continue active for a longer time.

The tumors of youth are thus apt to arise from the connective tissues; those of old

age from the epithelial tissues. Exceptions to the rule are, however, of frequent occur-

rence.

Diet.—Evidence is collecting to show that diet and the state of the individual's nutri-

tion may have much to do with the growth of tumors. Miss Slye found that vigorous

growth processes are necessary for cancer growth ; reduction of feeding lowered cancer

incidence among the mice; mice with poor growth had slow tumor growth; reproductive

activity (pregnancy) retarded tumor growth. At a meeting of the Philadelphia County

Medical Society, held June 9, 1915, Saxon showed that the growth of mouse cancer was

greatly accelerated by the administration of cholesterol. Knowledge of the relation of

the diet or the requirement of the individual and the state of his nutrition may become

of importance in the future clinical management of tumors.

Occupation.—The relation of occupation to tumor incidence is important, but is a

vast subject because of the diversity of occupations and the multiplicity of tumors. That

there is definite connection between the two cannot be doubted. When the subject is

reduced to its simplest form it may be summed up in the statement that occupations of

various kinds are attended with injury to the tissues, the reaction following which may
express itself in the form of a tumor. The occupation effects the injury—mechanical,

thermal, chemical, electrical, photic or radiant—and the tumor follows the injury.

The tumors more or less definitely referable to occupation are fibrous, sarcomatous

and cancerous.

Habit.—Habit has precisely the same bearing upon tumor that occupation has,

and it is scarcely possible to separate the two. Habits that result in injury to the tissues
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may pave the way to tumor formation. The classical example is the clay pipe by which

the lip of the smoker is injured, and the use of which may therefore lead to cancer.

Defective Embryonal Development.—Cohnheim urged that every tumor found its

beginning in "embryonal vestiges"

—

i.e., groups of embryonal cells, which at the time

of embryonal development, became accidentally separated from their normal situation

and were caught and sequestered in neighboring tissues. Such cells, prevented from

fulfilling their normal functions, Cohnheim supposed to remain indefinitely in their

sequestered positions, retaining a latent vegetative capacity that might, at any time,

find expression in rapid multiplication and result in tumor formation. That such seques-

trated and dislocated cell groups sometimes occur cannot be doubted. Cells supposed

to be derived from the "anlage" of the adrenal body have been found in groups in the

liver, the kidney and upon the spermatic cord; pancreatic tissue has been found in the

wall of the stomach, beneath the capsule of the spleen and beneath the capsule of the

left kidney. Thyroid gland tissue has been found in the bones (though whether seques-

tered in the bones or subsequently carried to them is uncertain). In all these cases,

however, the cells have no longer been embryonal cells, but adult cells. Though in an

abnormal environment, they have perfected their development, so far as local conditions

permitted, so that instead of undifferentiated and unrecognizable embryonal cells,

tissues easily recognizable and assignable to their kind were found. It must, however,

be admitted that when one of these sequestered bits of tissue takes on a tumorous growth,

as for example in hypernephroma of the kidney, a cause for the abnormal growth must

be looked for, precisely as though it were normal tissue in the normal environment that

had unexpectedly grown into a tumor.

n. Exciting Causes.—The growth of every tumor must be looked upon as a perver-

sion of vegetative activity depending upon a localized and abnormal growth stimulus.

This stimulus is the exciting cause of the tumor. If it should be shown by future studies

that tumors are the result of inherited impulses, it will be comforting to many who have

exercised their brains in trying to find the nature of the impulse and failed, for all at-

tempts to discover the nature of hereditary impulses have also failed. But the chances

are that it is not so much the tumor, as the predisposition to its occurrence that is in-

herited and that even in those families with the most marked predisposition and furnish-

ing the greatest number of tumors, an exciting cause must be present to arouse the tissues

abnormally prone to respond. What is the nature of the exciting cause? To Virchow

it was irritation. Tumors were brought into being through the effects of injury. A
half century of reflection and experimentation upon the aspect of the problem has

brought about no great advance of knowledge. The precise nature of the irritant is not

specified; it may be mechanical, chemical, thermal, photic, radiant—all or any, at times,

provoke neoplasm formation. But how, cannot be said, nor can any one of them or any

combination of them be employed with success for the experimental production of

tumors. If a few rare cases in which tumors of unusual kind have been produced at

special times by exceptional means—as for example such cases as those of Leo Loeb

who by mechanically injurying the endometrium of gravid guinea-pigs obtained nodular

formations (deciduoma benignum)^—be excepted, it may be truthfully stated that it is

beyond the power of man to provoke the formation of tumors at will. It would certainly

seem that if the traumatism were the essential thing, experimental traumatism ought to

act as accidental traumatism and provoke tumor formation. The literature is full of

examples of tumors occurring after injury; the life of every individual is full of injuries

that are not followed by tumors.
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The events that take place in injured tissues are fairly well known and comprise re-

actions included under the general terms "inflammation" and "regeneration." The
phenomena are reparative. Vegetative activity is the exception and is commonly con-

fined to the repair or reinforcement of the connective tissues. When the reparative

function becomes excessive and too much new tissue is formed, as in keloid, we see at

once that there has been a mistake, that something has gone wrong, that a new condition

has arisen, and that condition is tumor. But the injury was not then the cause of the

tumor in the strict sense; the tumor was something exceptional engrafted upon and sub-

sequent to the injury, whose only role may have been to permit the true cause to act,

just as abrasion of the skin is not the cause of infection though it serves to open the deeper

tissues to the infectious microorganisms.

With the discovery of the relation of microorganisms to disease and the brilliant

work of Pasteur, Lister, Koch and their followers, it was only natural that the suspicion

should be aroused that microorganisms are the causes of tumors and that tumors are

infectious diseases. The subject is full of fascination for every experimental investigator

and seemed, and still seems, to hold out so many inducements that it cannot be aban-

doned. It has come to be regarded, however, more as a " will-o-the-wisp " than an

illuminating principle, for those that have pursued it thus far have been the victims of

disappointment. However, the idea that infectious agents may be the cause of tumors,

or at least of some tumors, ought not be abandoned because tumors are such vague and

diversified things that what is true of one is by no means necessarily true of all. Some
tumors may be infectious diseases, and if so, the fact ought to be known. The two

tumors for which an infectious origin strikes one as being most probable are sarcoma and

carcinoma. Each resembles an infectious disease in arising at a primary focus, invading

the tissues through continuity, distributing the essential cause through the blood and

lymph circulations, effecting colonization and secondary formations of like kind in re-

mote parts of the body and by recurring in loco after excision as though the essential

cause diffused throughout the tissues had not been effectually eradicated. Opposed to

their infectious nature is the fact that in practically all known infectious diseases the

essential reactions take place in the connective tissues which behave according to fairly

fixed rules, while in tumors and especially in carcinoma the essential reactions are inde-

pendent of such participation of the connective tissue and consist essentially in persistent

vegetative activity of the cells comprising the tumor.

When interest centered chiefly about bacteria as causes of disease, tumors were

studied for bacteria which were sometimes found and heralded as the cause, to be later

abandoned when it was shown that no bacteria were found whose presence could not be

adequately explained as accidental; only a few cling to the bacterial origin of tumors

—

Doyen with his Bacillus neoformans. When interest was transferred to protozoa as

causes of disease, a large literature grew up about protoza-like objects that were found

in tumors; later this was all swept aside under the impression that the supposed protozoa

were either misobservations, artefacts or accidentally present organisms. A few still

cling to the theory, however, Clarke in England, Metchnikoff in France, and Calkins

and Gaylord in America probably being among them. When later, Uastomycetes became

objects of interest, the Plimmer bodies were discovered (if they are not the same objects

that had previously been regarded as protozoa) and claims were made for them, but at

present it is difficult to find adherents of the blastomycetic theory. When spirochetes

were newly discovered and were being subjected to close scrutiny and investigation, they

were^found in a mouse cancer, and the conjecture was at once made that the mouse
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cancer in general was caused by spirochetes. Later it was shown that the spirochetes

found in the mouse cancer had nothing to do with the cancer per se, but simply showed

that the mouse with the cancer suffered from spiriochetosis, frequent among mice.

No spirochetes were found in cancer of mice not suffering from spiriochetosis nor in

human cancer. A Httle later Borrel, Gastinel and Gorescu (Annales- de 1' Inst. Pasteur,

1909) observed acari or mites (Demodex folliculorum) in the tissues of skin and mam-
mary cancers and drew the conclusion that these arthropods were the causal agents.

Saul, (Centralbl. fiir Bakt. etc., Orig., 1910, LV, 15) seems to have found acari

in deeply seated carcinomas where their occurrence would seem to be impossible,

as for example in carcinomas of the stomach, ovary and uterus. Saul did not find

Demodex folliculorum, but another mite, belonging to an entirely different group, to

which he gave the name Tarsomena hominis. But as such arthropods cannot be found

in all carcinomas, it is doubtful whether all of those described were really acari, and the

theory seems so extravagant that it has not been accepted. However, it is quite certain

that acari have been found in cancers, though their presence may have been as accidental

as that of bacteria and protozoa.

Febiger found a mouse with carcinomas of the stomach in which there were nematode

worms. By introducing the worms into other mice he claimed to have produced car-

cinoma. It is not clear, however, whether the lesions were actually carcinoma, and

it is certainly not true that nematode worms are present in the generality of cancers,

hence they cannot be the cause of cancer.

The interest of the moment centers about "invisible microorganisms" and "filtrable

viruses," and it is with great expectancy that the adherents of the infectious theory of

tumors await the future investigation of the subject. So far as carcinoma is concerned

no progress has been made. With sarcoma, however, the condition is somewhat different

for there is evidence that at least certain forms of this tumor may be infectious. Rous

(Journal of Experimental Medicine, 1914, XIX, 52) has succeeded in producing a certain

form of transplantable spindle-cell sarcoma of chickens by injecting them with the

filtrate of comminuted tumor tissue. The filtrate must thus contain the essential irri-

tant, though that irritant, whatever it may be, is not able, by itself, to originate the

tumor. He found that it was necessary to effect some mechanical injury or excitation

by which the virus could be brought to play. To this end he injected the tissues of

the fowls with a suspension of diatomaceous earth and the virus, whereupon the tumor

developed. Here we may discover a possible explanation of the relation of traumatism

to tumor. If the essential cause of tumor be present, the trauma may enable it to de-

velop and the injury results in tumor. If none of the essential causes be present the

effect of the traumatism passes off ordinarily and the patient recovers without tumor.

Thus we may be compelled to conclude that traumatism is not a cause of tumor any more

than of suppuration, but only acts as a means of permitting the essential agent to enter

and operate in the tissues, when it subsequently provokes the tumor.

Ross and Cropper ("Researches into Induced Cell-reproduction and Cancer," III,

No. IV, p. 71) who have devoted considerable time and energy to the study of the effects

of certain chemical agents—auxeties and augmentors—upon the multiplication of cells,

claim to have induced the formation of small benign fibro-adenomatous nodules in the

udder of a goat, by introducing them into the milk ducts. Their results as yet lack

confirmation, though suggestive and interesting. However, no one doubts that there

must be a stimulus to tumor growth, nor is it doubted that the stimulus is chemical.

The question is, what is the nature and source of this irritant?
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If phylogenetic influences determine that no tissues can occur in animals that do not

belong to them, ontogenetic influences seem to determine that it shall be rare for tumors

to contain tissues entirely foreign to the organs or tissues in which they occur. The
chief tumors of every viscus arise from the tissues of that viscus. Embryomas and em-

bryoblastomas—mixed tumors—arise through heterotopia or displacements and con-

fusions during embryonal development, but are so rare that they scarcely need be

mentioned in connection with the general facts concerning tumors.

In so far as organs have structural resemblances their tumors resemble one another,

in so far as they are dissimilar, their tumors are dissimilar. The salivary glands and

the pancreas are much alike and their tumors are much the same; the uterus and the

breast are totally dissimilar and the tumor that is most common in the uterus—the

fibroid—is unknown in the breast. The more complex the structure of an organ is,

the greater the variety of tumors that may arise from it. The skin is one of the most

complicated organs and from it a great variety of tumors develop—^from the epidermal

cells, from the cuticular fibrillar tissue, from the blood- and lymph-vessels, from the

nerves, from sebaceous glands, from sweat glands, from hair follicles, from the muscle

fibers of the erectores pili and from the adipose tissue.

The mammary gland is complex. It consists of parenchyma with epithelial and

fibrillar tissues supplied with blood vessels, supported by a connective tissue framework

distended with adipose deposits and penetrated by blood-vessels, its surface is covered

with skin of which that portion known as the areola is specialized and pigmented and

supplied with glands of Montgomery, from the center of which the nipple projects

through a basal ring of muscle cells. From any of these tissues tumors may arise. AU
such tumors, however, are native to the gland in the sense that they arise from structures

normal to the gland. One does not expect to find tumors of kidney-like or of liver-like

structure in the breast.

When a tumor arises from tissue of its own kind, it is called homoplastic or homologous;

when it differs from the tissue from which it arises, heteroplastic or heterologous. The

great majority of tumors including the great majority of those of the mammary gland

are homoplastic or homologous.

Given the stimulus of growth, it is easy to understand how a homoplastic tumor may
arise, but how can such a stimulus result in the occurrence of a heteroplastic tumor?

How, for example, can it account for the occurrence of a bony or cartilaginous tumor in

the mammary gland where no such tissues are? Heteroplasia of this kind is usually

referred by pathologists to metaplasia or the transformation of one tissue into another.

To the ill-informed this statement offers no particular difficulties, but to those familiar

with the almost ironclad limitations of tissue behavior the transformation of one tissue

into another of a different kind, is fraught with difficulties that make it seem almost

impossible. Once the inherited ontogenetic impulses set embryological development

into motion, the blastodermic layers map out the position of future organs and tissues

according to fixed laws. Epithelium never transforms into connective tissue nor con-

nective tissue into epithelium. The limits of metaplasia quickly define themselves.

Epithelium remains epithelium, but the character of its cells may become modified

according to circumstance. It may be in the power of one epithelial cell to do anything

that other epithelial cells can do. How far this modifiability extends is not known, but

it is certainly in the power of some epithelial cells to assume some of the appearances and

accomplish some of the purposes belonging to other epithelial cells. In certain lesions

of the lung we see the ciliated cylindrical epithelium of the bronchioles losing the cilia
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and flattening into squamous-like cells as it extends into and lines the abnormal cavities.

The cylindrical epithelium covering hemorrhoids flattens out and assumes a squamous

appearance when the hemorrhoids descend and are subject to frictional contact_,with

external agencies.

But it is in the connective tissues that the greatest latitude of modification is ob-

served. It appears as though with less marked specialization there is greater modifia-

bility. The cells of connective tissue form collagen, fibroglia, elastin, chondrin and

ossein. They lay down frameworks that may be fibrillar, homogeneous or calcareous.

How each of these is produced or what determines that one and not another shall be

produced is not known, but seeing that all these various products result from the activity

of cells of supposedly much the same kind and of much the same embryological deriva-

tion, it seems that the formation of cartilage where fibrillar tissue was expected, though

an undoubted perversion, is quite within the range of probability and gives us at least

a partial understanding of the process of metaplasia by which we account for heterologous

tumors. To this must be added the fact that the whole matter of tumor formation is a

perversion of growth, when the particular metaplastic perversion becomes simply an

incident of neoplasia. The occurrence of a cartilaginous or an osseous tumor in the mam-
mary gland, therefore, does not imply the admission of something from without; it is

a perversion of growth within.

Is this tumor dangerous? This is among the first and most important questions

concerning tumors of the breast, and it is well justified by the fact that about four out of

five tumors of the breast are dangerous.

Tumors are divided in the minds of clinicians and surgeons into two classes, first

suggested in the beginning of the last century by Sir Astley Cooper, the benign and the

malignant. The former are harmless, the latter dangerous. The tendency of each

tumor bears a certain correspondence with its structure. Tumors of certain types

having certain structure, are constantly harmless; those of other types, having

another structure, 'are persistently invasive, destructive, and commonly fatal. Un-
fortunately these are the extremes of a series between which lie many tumors that may or

not be harmful, or whose structures may fail to give a clue to their true disposition.

When we consider malignancy and benignancy from the clinical point of view, we are

able to form definitions that are accurate enough for practical purposes.

A benign tumor tends to separate itselffrom the surrounding tissue through theformation

of a capsule, thus developing as an independent entity whose injurious efeds result from
compression, and traction followed by obstruction, occlusion, atrophy, necrosis ulceration,

etc., as position may determine. Through their secondary effects benign tumors may cause

suffering and even death, but their role in the matter is passive, and resembles the ill

effects produced by foreign bodies, concrements and calculi.

A malignant tumor is one whose growth is usually fairly rapid; is attended by the destruc-

tion of the organ or tissue in which it grows; that usually returns when excised; that occasions

secondary metastatic growths by which other and remote structures may be destroyed; that

perverts the nutrition of the patient, and commonly tends to destroy life.

Malignant tumors are largely cellular tumors with little differentiation; benign tumors

are commonly composed of clear cut, well-differentiated tissues. The former grow

rapidly in most cases because all of the vegetative activity is expended in cell multiplica-

tion; the latter grow slowly because of the time necessary for tissue differentiation.

In both the cells multiply throughout the tumor, causing a form of enlargement that is

described as interstitial expansion, as each additional structure unit thus added must
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displace others to make room for itself. As soon as the size of the tumor becomes such

as to make this impossible, growth continues chiefly at or near the surface. In the

malignant growths capsules are usually lacking and as the cells grow, those at the per-

iphery mingle with or insinuate themselves between and among the structural elements

of the organ or tissue in which the tumor grows. Such growth is known as peripheral

infiltration. The extent to which the infiltration occurs varies. In sarcoma it is

limited to the immediate neighborhood of the tumor which forms a fairly well-circum-

scribed and rounded node. In carcinoma the cellular extensions or prolongations follow-

ing the crevices and fissures and lymphatic spaces, form a kind of irregular fringe

surrounding the tumor. Some threads of the fringe are quite short, others very long.

As the benign tumor grows it forces the normal tissues out of the way and causes them
to atrophy through pressure; as the malignant tumor grows and especially as it infiltrates,

it disorganizes the tissue by dissociating the elements, compressing and destroying them.

The extent of destruction is far greater in the latter case. Benign tumors when super-

ficial may project from the surface, and even become pendulous through a pedicle formed

by the distention and traction of the coverings of the body. Malignant tumors rarely

do this. Benign tumors reaching the surface may exert so marked a distending effect,

especially when they grow rapidly, that there is not time enough for the superjacent

tissues to stretch, may so press upon the surface coverings as to destroy them by ulcera-

tion, and thus actually make their visible appearance upon the surface.

The infiltrating tumors block up the lymphatic vessels, compresi and invade the blood-

vessels, destroy the tissue parenchyma, and bring about a confusion of morbid changes

in their own tissue as well as in the invaded tissue, each of which may be explained by
disturbances of mechanical and chemical nature attending the growth.

As soon as either a benign or malignant tumor effects destruction of the superficial

tissues and ulcerates, it opens the way for secondary infection by which further mischief

is done. In the case of malignant tumors it also facilitates the occurrence of hemorrhages.

Infection and hemorrhage are common fatal terminations of malignant tumors.

Metastasis or the dissemination of the tumor cells by which secondary colonizations

are formed and new tumors started in other viscera, and permeation by continuous

growth, along the lymphatics, to distant points, are characteristic of malignant tumors

;

such secondary growths frequently bring about destruction of essential organs and con-

stitute another and common cause of the death of the patient. Cachexia, a peculiar

malnutrition incidental to malignant tumors, especially carcinoma, is understood, but is

looked upon as a form of intoxication for which the products of protein changes taking

place in the tumor, or the tissues it is destroying, may be held responsible.

No satisfying scientific classification of tumors has yet been invented. Many have

been offered, some simple, some complicated. As tumors are not understood failure of

classification becomes inevitable. The etiology is not known, therefore, the system

employed should exclude reference to it; the disposition of many tumors is uncertain,

therefore there should be no mention of it; the histogenesis of many is obscure, so that

it is not wise to introduce it. The most successful systems of the past have been based

upon histological resemblances between the tumor tissues and the normal tissues; most

of them suffered because of confusion of histological structure with embryological

descent.

Tumors are vague things. To classify anything correctly one must first determine

exactly what it is—whales were classified as fishes until it became known exactly what

whales were. It is impossible to tell exactly what some tumors are. They are assigned
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a place in this or that group arbitrarily. One microscopist calls a tumor X, another Y,

a third Z.

But the classification of tumors in general does not concern the reader of this work so

much as that of the tumors of the mammary gland in particular. Nor does their scien-

tific classification interest him so much as a practical working arrangement. The best

of these is to be found in the following tabulation of Warren, and is adapted as the general

scheme to be followed in this text, though strict adherence to it is not promised.

Benign

Carcinoma

Classification of Breast Tumors (Warren)

Fibro-epitlielial tumors,

(a) Fibrous type.

Peri-ductal fibroma.

Peri-ductal myxoma.

(6) Epithelial type.

Cystadenoma.

Papillary cyst adenoma.

Non-indigenous tumors,

(o) Lipoma.

(5) Enchondroma.

(c) Myxoma.
{d) Angioma,

(e) Endothelioma.

(/) Leiomyoma.

I
Primary.

\ Secondary.

Varieties.

Adeno-carcinoma.

Medullary carcinoma.

Scirrhus carcinoma.

Carcinoma simplex.

Gelatinous carcinoma.

Cancer en cuirasse.

Malignant
{

Paget's disease.

Epithelioma.

Sarcoma

(a) Peri-ductal sarcoma.

(6) Non-indigenous sarcoma.

Spindle-celled.

Round-celled.

Mixed-celled.

Melanotic.

Alveolar.



CHAPTER IX

n. THE NON-INDIGENOUS TUMORS OF THE MAMMARY GLAND

The tumors in this group are in no sense peculiar to the mammary gland. They

consist of the different varieties of connective tissue, and presumably arise through

perversions of growth in the connective tissues of the gland that might arise through

the same means and from the same elements in any other gland, or, indeed, in any

other tissue. They are clinically interesting because accurate diagnosis is difficult

before operation, and because they are rare in occurrence. With the single excep-

tion of the sarcoma they are benign. They all form rounded, more or less nodular,

well-circumscribed, usually well-encapsulated, movable nodules, commonly discovered

by accident. They may first be detected when no larger than a pea, if superficially

situated in a smaU breast, or when the size of a walnut when more deeply situated in a

large breast. With the exception of sarcoma, they grow slowly, without pain as a rule,

and without enlargement of the axillary nodes or disturbance of the general health of

the patient. As they grow, the breast tissue is crowded aside and subjected to more

or less pressure atrophy. Deformity results according to the size the tumor eventually

attains, and usually takes the form of asymmetry of the breast, though if the size of

the tumor be great, the nipple may become flattened through stretching of the skin.

Microscopic examination is commonly required in order that the tumor, after

removal, be properly named and classified.

FIBROMA

This is a tumor whose structure corresponds to that of the adult fibrillar connective

tissue. It is one of the rarest of the mammary tumors, and only one case of true fibroma

seems to be recorded in the literature. It is the case of Beadles (Trans. Path. Soc. of

London, 1892-93, XLIV, 124).

W. H. (a white man) aged 34 years, has had a tumor of the left breast for four months. It arose with-

out antecedent injury or irritation. It was the size of a small walnut and was situated above and a little

to the outside of the left nipple. It was somewhat movable and not fixed to the skin. It was extremely

hard and not painful or tender.

No enlarged glands were found in the axilla. It sprang from the back of the gland and lay partly

embedded in the pectoral muscle, part of which was removed with it. It was round and distinctly

delimited and quite free of muscle fibers. On section it presented a hard whitish surface. Microscopic-

ally it was composed of dense fibrous tissue, in the central part almost hyaline or myxomatous in appear-

ance with only a few nuclei or cells, but at the periphery the growth had a more embryonic character.

No trace of gland acini was present throughout the whole tumor. It was thought before operation to

be either a scirrhus or a gumma.

In his contribution to Choyce and Beattie's "System of Surgery" Handley dis-

poses of "Fibroma" with the statement that it is probably a fibro-adenoma from which

the epithelium has disappeared, an opinion scarcely justified by the description given

above.

A review of the literature of "fibroma of the breast," shows many references in which

such tumors are mentioned, but in reading the descriptions of the tumors, and especially

344
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in studjdng the reports of their microscopy, one finds that they are almost without

exception fibro-epithehal tumors of the variety now known as peri-ductal fibromas.

There has been and still is much confusion between fibroma and fibromatoid tumors

and conditions. This is well illustrated by Virchow's teaching upon the matter ("Die

krankhaften Geschwiilste," 1863, I, 328). He describes three forms of fibroma of the

breast.

I. Fibroma diffusum in which hard connective tissue forms in the stroma of the gland. The glandular

elements are unaltered or become contracted, obstructed and dilated.

II. Fibroma Tuberosum.—Circumscribed hard nodes supposed to result from interstitial mastitis.

Glandular tissue may accidentally be caught in the connective tissue.

in. Fibroma intra-canaliculare papillate, undoubtedly the peri-ductal fibroma of our present

nomenclature.

To these Nordmann (Archiv f. path., 1892, CXXVII, 338) thinks should be added

IV.

—

Fibroma Plexiforme.—A tumor observed by himself, in which the newly formed connective tissue

follows and surrounds the ducts of the gland in a plexiform manner.

Confusion of cause with effect, of inflammatory new formations with tumors, and

of fibroma and fibro-epithelial tumors is here apparent. Fibroma diffusum, and fibroma

tuberosum are fibromatoid conditions not certainly tumors, but more in the nature of

cicatricial formations and fibrosis comparable to cirrhosis of the liver; fibroma intra-

canaliculare papillare is certainly peri-ductal fibroma; fibroma plexiforme is a rare con-

dition, not mentioned except by Nordmann, the nature of which is not clear. It may
not be a true tumor.

We are thus left with but one case of true fibroma of the breast, unless the tumors

reported by Jones (Lancet, 1902, Jan. 18) of a slowly growing recently painful tumor

in the left breast of an Egyptian soldier aged 35 years, and by Krawtschenks {vide Hilde-

brand's Jahresberichte fiir Chirurgie, 1897, p. 475) of afist-sized fibrous tumor extirpated,

after 15 years' duration, from the right breast of a man aged 42 years, concerning

which we have no adequate description, ought to be so designated. The former was

called a fibroma, the latter a fibroma durum in the original case reports.

Molluscum Fibrosum.—Among the fibromatoid conditions that sometimes make

their appearance upon the breast, though they have nothing to do with the gland or

any of the structures connected with it, the fibroma molluscum, molluscum fibrosum and

dermatolysis must be mentioned.

In his paper upon "Pendulous tumors," MacSwiney (Dublin Medical Journal,

1875, LIX, p. 484) gives several illustrations of small pedunculated tumors of the skin

of the breast that can be recognized, at a glance, as belonging to the formations of this

class. They are the size of peas or small beans, hang by slender, short pedicles, and

are famUiar and unimportant tumors of the skin. As is well known, molluscum fibrosum

-commonly occurs in the form of multiple tumors, enormous numbers of which, of vary-

ing size, maybe widely distributed on the skin surface of the body. Under such circum-

stances, one or several may be found upon one or both of the mammary glands. When
the disease presents itself in its most exaggerated form, the skin in certain areas seems

to loosen, hypertrophy and undergo a fibromatoid change that results in the formation

of folds or pendulous formation that sometimes attain to a great size.

Two such cases, curiously enough both in men, have had lesions in the mammary
region, that were of such size as to become particularly noteworthy.

One of these, reported by Abbatucci (Ann. d'hyg. et de med. Colon., Paris, 1908,
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XI, 444) was in a Chinaman aged 44 years, with many small tumors, and from whose

left mammary region a mass the size of a child's head and weighing 2 kg., sprang. It

was removed, affording the patient great satisfaction.

The other was reported by Perkins (New York Medical Record, 1907, LXXII, 567).

The patient was a man aged 65 years, with large numbers of small tumors, but who had

in addition, an enormous mass forming a pendulous tumor that sprang from the left

mammary region and hung down nearly to the knees. It weighed between 25 and 30

pounds and was of 40 years' duration.

The tumors are benign and harmless. The smaller ones rarely require any attention,

the larger may require removal to afford the patient comfort. They are dermal tumors

and can be removed by dermal incisions. If they occur upon the breast, they may be

removed without in any way disturbing its tissues.

Keloid.—The peculiar fibromatoid tumor now known to us by this name, appears

to have first been noted by Jean Paul Alibert, who gives a very good illustration of it

in his "Description des maladies de la peau observes a I'hopital Saint Louis," Paris,

1806 (PL 28). In this work the lesion is called "cancroide ovalaire." In a later edition

of the work, the title page of which bears the words "Clinique de I'hopital Saint Louis

ou traite complet des maladies de la peau," Paris, 1833 (p. 209), the lesion is described

under the new name of "keloide," and as synonyms are given "kelas, cheloide, cancroide

tubercules durs, cancelli, cancre blanc and la crabe." The derivation of "keloide" is

XV^V; ^ claw, and is the source of the preferred English spelling "Cheloid."

A thorough description of the lesion is given in the 1833 edition of the work men-

tioned, and a previous interesting and thorough description is found in Alibert's " Note

sur la keloide" (Jour, univers. de sc. med., Paris, 1816, ii, 207).

From the illustrations on Alibert's plates, and from his descriptions, there can be no

doubt but that what he saw and described as keloide is identical with what we now
know as keloid. It consists of a red, elevated, elastic new formation, not sharply circum-

scribed, though usually for the most part well-defined and abruptly rising from the

healthy skin to a thickness of J^ inch or more, the edges usually being thicker than the

center.

It is reddish in color, variable in shape, sometimes oval or disk-like, sometimes rod-

iike or nodular, and almost always somewhere gives off irregular extensive "claw-

like process" that are the source of the name

—

xv^Vi ^ claw. Its occurrence is some-

times sudden and apparently spontaneous, sometimes gradual through increase in the

growing connective tissue of a scar. The appearance and continued growth are com-

monly attended by itching, smarting or burning pain that may be trifling or may be

extremely distressing.

Alibert saw such a formation upon the lower surface of the left breast, and one of

his female patients with a similar tumor, who sufiered greatly wrote to him that she had

•"au sein I'aspic de Cleopatre."

The formations sometimes increase slowly and persistently, sometimes diminish

and cicatrize after a time. When excised they return repeatedly, though they never

vbecome invasive or metastatic.

Alibert recognized two classes of keloids:

A. Vraie keloide (kelodes genuina) or true keloids or spontaneous keloids.

B. Fausse keloide (kelodes spuria) or false keloids that were the result of excessive

inflammatory cicatrization. These constitute the familar keloids common in the experi-

£nce of all surgeons.
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It would not have been necessary to particularize at such length upon the precise

etymology and origin of the conception of keloid, had it not been for the accidental con-

fusion injected into the subject through the mistake of Addison. This talented writer

observed several cases in which whitish patches formed in the skin and bore a remarkable

resemblance to the scars that follow burns and brands. Conceiving that Alibert derived

the word from the Greek /cTjXts, a brand or scar, and thinking that the lesions seen by him
were strikingly more like scars than the hyperplasia of tissue seen by Alibert, he came
to the conclusion that they were the real thing and thus made a distinction between the

^'keloid of Alibert" and the "true keloid."

This confusion of ideas continued for some time, and it was not until after the subject

had been carefully reviewed in the writings of Dieberg (Deutsche Klinik, 1852, IV,

Fig. 137.—Ktloid of ihc breast following chronic suppurative mastitis.

369, 387, 463) and Fagge (Guy's Hospital Reports, London, 1868, 3s., XIII, 255), and
others that it became finally cleared up. As now understood, the true keloid is the morbid
growth described by Alibert; the scar-like formation observed and described by Addison
is not keloid at all, but is a localized scleroderma, scleriasis, or scleroma better known
among dermatologists as "morphea."

I. The Keloid of Alibert.— i. Spontaneous Keloid (Alibert's "Keloide vraie.")

—

Several cases in which these lesions occurred upon the breast are briefly mentioned
by Alibert in the writings to which reference has been made. Crocker ("Diseases of

the Skin," Phila., 1903, p. 937) gives the following descriptioij of an interesting case:

"I saw a very peculiar case with Mr. Cursham Coover in a woman aged 67. Twenty-eight years
before, the disease began in the right breast, 'like the sting of a wasp;' it was not very red, and in five

years was only the size of a shilling; then another began in the left breast, and both increased together.
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and during the last year more rapidly. When seen, each lesion formed a ring about s inches in diameter,

the border varying from J^^ to i inch or more. The patches as a whole were flat, thin and indurated, and

could be pinched up like a plaque in the skin, J^ inch thick and quite cutaneous and not at all adherent

to the subjacent tissues. The patches itched and burned 'dreadfully' and sometimes they smarted

or she had cutting pains. On the right side there was a third oval patch 3 inches by 2^-^, which had

grown a third larger in 18 months. It was flatly convex, thicker than tie others, and nearly uniform,

but near the center the skin was pale yellow and becoming cicatricial, and there were three large come-

dones upon it As no histological examination could be made, the diagnosis is open to dispute, but its

hardness, slow growth, appearance and symptoms agreed with keloid better than anything else."

Hutchinson (Archives of Surgery, 1891, p. 129) observed a case that probably belongs

in this class: ^

"A widow, 50 years of age, had a purple-red, raised, indurated, horseshoe-shaped patch, rather larger

than a crown-piece, on the inner side of the left breast. Unlike ordinary keloid, it had a shelving edge

that merged gradually into the surrounding integument; moreover, its surface, instead of being smooth

and glossy as in ordinary keloid, was rough, showing the orifices of hair follicles. The disease began

about 20 years ago and it has ever since been spreading very slowly, but there has never been the least

ulceration."

Velpeau (Maladies du sein, Paris, 1858, p. 467) mentions the following case that seems

to belong in^this class:

"A young lady of great beauty consulted . . . . for a small reddish growth projecting from the

skin of the inner side of the left breast. It caused no pain. It was excised, but six months later an-

other of larger size took its place. A second operation was followed by a similar result. When Velpeau

saw her some months after the second operation, there was a smooth, ovoid, reddish plaque in the scar

(3 by 2 J^ cm.). A third excision was performed, but recurrence soon took place again and she gave up

in despair. Some time afterward it spontaneously diminished."

2. CicatrixKeloid (Alibert's " Keloide fausse. ")•—This is the well-recognized, somewhat

frequent form of the tumor. It was first given the name adopted by Dieberg (Deutsche

Klinik, Berlin, 1852, IV). What determines its occurrence is difficult to say as its. ap-

pearance in wounds is occasional and peculiar. Negroes are more frequently affected

than whites, and some individuals are far more predisposed to it than others. In those

thus predisposed it is commonly multiple, and no lesion of the skin may be so trifling

as not to cause it. Burns are supposed to lead to its appearance with greater frequency

than other lesions, though we know of no satisfactory statistical evidence on the subject.

When the tumor once forms it persists for a long time, sometimes continuously increasing,

sometimes increasing for a time and then retrogressing by fiber formation, so that it may

eventually form a large, hard, white cicatrix in the place of the previously red, somewhat

softer tissue. Excised keloids usually return.

Cases affecting the breast have been reported by Bryant ("Diseases of the Breast,"

London, 1887, p. 3) in a cicatrix on the left breast of a woman aged 34 years, eight years

after the excision of a fibro-epithelial tumor; it was excised and recurred after five years.

Howard (cited by Sheild, "Diseases of the Breast," London, 1898, p. 419) observed

the following interesting case:

" At consultation at St. Georges' Hospital on the 27th of January, 1897, Mr. Howard showed a woman

aged 45, with carcinoma of the left mamma. There were two pinkish, hard nodules in the skin which,

at first sight, looked like deposits of carcinoma. The woman assured us that they had grown in the

scars of two burns which she had upon the part many years before. They were certainly keloid, and

their recognition had an important bearing on the operative treatment of the case."

Lanphear (Reg. Med. Visitor, St. Louis, 1905, V, 193) reports a case with a fine illus-

tration of a keloid upon an amputated breast. It is a very large hnear keloid following
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operation performed 1 1 years before for pyogenic mastitis. The lesion was about lo

inches long and an inch broad, and was divided into three processes at the bottom.

Painter (American Journal of Clinical Medicine, 1907, XIV, 55) observed the follow-

ing case:

"A woman aged 25 years, the mother of three children, suffered from infection, pyogenic mastitis and

sinus formation, at the time of her last lactation. It was treated with ' home remedies ' and she finally

recovered. Three months later the scars began to take on a dusky reddish-purple color and the case

coming under observation, a diagnosis of keloid was made and amputation of the breast was advised.

The patient refused to permit the operation, however. When heard from six months later, the growth

had extended to at least one-third of the breast and was very painful."

Phillips (cited by Sheild, "Diseases of the Breast," 1898, p. 149) also saw a case:

"In the days when 'tartar emetic' ointment was applied for chest affections, keloid would sometimes

attack the resulting skin scars over the breasts. Thus a case is related by Phillips, where a woman
had seven of these tumors on one mamma, and five on the other."

Sheild ("Diseases of the Breast," 1898, p. 149) observed the following case:

"Some years ago, at St. Georges' Hospital, a mother and daughter were out-patients under my care

with keloid growths over the skin of the breasts, which had followed the application of strong acetic

acid liniment. The daughter had three keloidal discs over the skin of the left mamma, which were the

size of a shilling. They were very unsightly, and only slowly lessened in size."

He also (p. 432) observed the following:

"The scars of the wounds made by removal of the breast sometimes become reddened and greatly

thickened. I have known this appearance, which is really keloid in nature, mistaken for recurrence of

growth. Small red nodules also appear in the sites of the 'stitch apertures,' and their appearance is

exactly like recurrent cancer for which they have often been mistaken. It is curious how often a certain

amount of keloid change occurs about the scars of mammary operations, not only for the removal of the

entire breast, but also after the extirpation of fibro-adenomatous tumors, or the opening of abscesses.

Sometimes the growth is excessive and serious alarm at the supposed return of the tumor is readily

created. When once the diagnosis of keloid is clear no operative treatment should be attempted."

Williams (Medical Chronicle, Manchester, 1893-94, XIX, 370) mentions the follow-

ing case:

"A woman aged 5 1 years, mother of five children, had, 14 years before, suffered from a boil at the upper

part of the left breast. She now has a hard red nodule the size of a pea projecting slightly from the skin

at that point. There was no enlargement of the axQlary lymph nodes. It was excised and examined.

It showed thickening of the derm, which on section was dense and yeUow-white. On microscopic exami-

nation a fibrous network containing numerous nuclei with a few round and spindle cells imbedded in it

was seen."

Histology.—The keloid consists of scar tissue, the exact appearance of which varies

somewhat according to its age and activity. The chief structural compound is coarse

collagenous fibrillar tissue, containing comparatively many spindle and plasma cells and

capUlary blood-vessels when it is actively growing, or comparatively few when it has

stopped growing. Occasional foreign-body giant cells may be present but are not

peculiar to the tumor. The cellular quality of the young growths sometimes suggests

sarcoma, though the excess of the fibrillar tissue is opposed to it. In old dense cicatricial

keloids all cells and capillaries may have become extinguished. The collagenous fibers

form into parallel bundles usually coinciding in direction with the long diameter of the

lesion. The relation of the derm to the epiderm is destroyed and a papillary layer can

rarely be found. The epiderm is usually thin but rarely ulcerates.
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Diagnosis.—The history and general appearance of the keloid are usually sufficient to

make the diagnosis. In cases in which keloid can. be mistaken for recurrent cancer in

the operation wound, great care must be exercised, for the recurrent cancer may require

immediate removal and the keloid should not be touched. In some cases it may not be

possible to come to a definite conclusion as to the nature of the disturbance in the wound,

but ordinarily a careful examination, by showing that the lesion is definitely connected

with the wound, is superficial, and extends irregularly at certain points, will point to

keloid. A microscopic examination is the final court of appeal and should at once

settle the diagnosis.

Prognosis.—Keloids grow slowly, as a rule, for an indefinite period, then tend to

undergo a complete structural differentiation that results in pallor, diminished size and

firmer texture. They rarely ulcerate. They never give metastasis. When excised,

they commonly return, either because the patient is particularly susceptible to them

or harbors the essential cause on the skin or in the tissues.

Treatment.—Keloids usually require no treatment, but if they grow rapidly or

become painful, local applications may be useful. Williams (Medical Chronicle, Man-
chester, 1893-94, p. 370) recommends covering the lesion with "belladonna, salicylic

acid, or ammonium cum hydrargyro plaster." Crocker had best results with hypoder-

mic injections of 10 per cent, thiosinamin solution, warmed just before using, 20 minims

being injected along the lesion.

The most satisfactory results, however, seem to follow a few treatments with the

x-rays or radium.

Morphea, Circumscribed Scleroderma, Scleriasis, Scleroma or the Keloid of

Addison.—^This peculiar form of skin disease occasionally makes its appearance upon

the breast. It is a fibromatoid condition whose external appearance and microscopic

structure much resemble cicatrices, and hence led to its confusion with keloid {q.v.)._

It is of unknown cause and spontaneous occurrence, having no connection with

antecedent accident or injury.

Addispn (Medico-Chirurgical Transactions, London, 1854, XXXVII, 27) reports two

cases affecting the female breast, and others in the same situation have been reported

by Heath (The Lancet, London, 1871, i, 603), Hutchinson (Archives of Surgery, 1890,

p. 32; 1891, p. 32) and others.

The lesions are hard, whitish or yellowish white, irregular indurations, feeling some-

what like parchment, but easily pinched up from the subjacent tissues. The surface is

dry, quite smooth, is without hairs, as a rule, shows minute radiating corrugations and

occasional cracks. It may last a long time, varying about 10 years then fade away,

leaving the skin normal again.

The chief histological feature is increase in the connective tissue in the cutis, accom-

panying cell proliferation and accumulation about the blood-vessels with partial closure

and subsequent atrophy of the structures to which the vessels distribute. Unna found

some hyperkeratosis of the epiderm.

The disease has no surgical interest, and is not a disease of the breast but only of the

skin covering it.

LIPOMA

A lipoma is a tumor composed of adipose tissue. Adipose tissue differs from other

connective tissues in the presence of large numbers of cells (lipoblasts) whose specializa-

tion adapts them for storing fats. Among the lower animals such cells are so restricted

(
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II. Extra-glandular lipomas

in distribution that definite fat depots are located with the same anatomical definiteness

that characterizes the organs of higher animals. In man they are widely scattered

throughout the subscutaneous, the subserous, the intra-muscular and other tissues.

Many such cells are present in the stroma of the breast, and .to the fat stored in them

it owes much of its roundness and softness. The lipoma is a common tumor wherever

adipose tissue is common, but it is a rare tumor elsewhere, as in the membranes of the

spinal cord and in joints. In the mammary gland it arises from the adipose tissue and

corresponds to it in distribution. Thus, there is no fat in the peri-ductal connective

tissue of the breast, and peri-ductal lipoma is, therefore, practically unknown.

Lipomas of the mammary gland have been grouped by Zesas (Archiv gen. de chir.,

1912, VIII, 924) as follows:

I. Intra-glandular lipomas.

/ Retro-mammary lipoma.

I Subcutaneous lipoma.

I. Intra-mammary Lipoma of the Mamma.—A nurhber

of cases are recorded in the literature, but, upon examina-

tion, some prove to be retro-mammary lipomas by which the

breast has been elevated, and in others there is insufficient

information to enable us to be sure of their exact nature.

They occur in both sexes and may attain to an enormous

size. They are commonly unilateral, but may be bilateral

and symmetrical.

A. Bilateral and Symmetrical Lipoma of the Breast.—
I. In the Female.—The most remarkable case of this kind

of which we have knowledge is reported by Hoenigsberger

(Miinchener med. Wochenschrift, 1905, LII, 222):

The"patient was a 12-year-old KaiEr girl whose breasts were so large

and so 'pendulous as to resemble the most exaggerated cases of mammary
hypertrophy, reaching down to the pubes when she stood. Her general

appearance, her age, the bilateral character of the lesions and their enor-

mous size suggest mammary hypertrophy, but the author says they were

lipomas, and as he successfully removed them and has so recorded them,

his report must be accepted unless he subsequently corrects it.

2. In the Male.-

Transactions, 188

-Baker and Bowlby (Medico-Chirurgical

, LXIX, p. 41) report an interesting case:

Fig. 138.— Bilateral enor-

mous lipomas of the mammae.
(Hoenigsberger.)

A man who had in each pectoral region "a mass" as big as a fuU-sized female breast, with a nipple

in its center. There were other diffuse fatty growths in the scrotum, on the abdomen, over the mastoids

and elsewhere.

A similar case of bilateral symmetrical lipomas in the breasts as well as elsewhere

came under the observation of Dr. Joseph Sailer, in the Philadelphia General Hospital,

early in 1915, and to him we are indebted for an interesting photograph of the patient

who had gynecomastia as well as mammary lipomas. (Fig. 89, p. 148.)

It is not stated in these cases whether the lipomas were true intra-glandular tumors

or not. Hoenigsberger says nothing about it, and though Sailer's case died of heart

disease, no autopsy was permitted. The general appearance of the latter suggests

subcutaneous tumors, but when palpated they appeared to be. deeply seated in the

greatly enlarged mammae.
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B. Unilateral Lipoma of the Breast.—Enormous tumors of this kind are on record.

Thus, Atkins (India Medical Record, Calcutta, 1893, V, 41) reports the following case:

A native Indian girl, Mussumal Budhri, aged 16 years, in whose left breast a tumor was first noticed

when she was four years old. It grew slowly until she was 12, and then rapidly until the present time.

It is now enormous and pendulous, extending upward to the clavicle and axilla and downward into the

hypochondrium. In walking the girl is obliged to support the tumor with both hands. The skin over

the proximal half is smooth, over the distal half is full of excrescences.

The tumor is freely movable and feels firm, elastic and lobulated.

There is no trace of a nipple. The other breast is normal. The tumor

was removed by operation and measured 24 inches in length, 36

inches in circumference and weighed 25 pounds. The patient re-

covered. In this case it is not stated by the author whether the

tumor was intra-glandular or not.

Warren ("Surgical Observations on Tumors," London,

1837, p. 228) speaks of a woman, 28 years of age, whose

left breast became so large that it was necessary to amputate

it. When it was examined nothing was found but an in-

crease in the fat. Later, the doctor informed him that

" there was a tendency toward the same thing on the other

side." This leads us to infer that the condition was not lipoma, but hypertrophy.

Other large mammary lipomas are on record. Sir Astley Cooper (" Illustrations of

Diseases of the Breast," 1845, PP- 48-49) reports one weighing 14 pounds, another weigh-

ing 14 pounds 10 ounces, and a third of "great size." Brodie also reports one of large

Fig. 139.—Enormous lipoma
of the breast. (Billroth.)

Fig. 140.—^Lipoma of the male breast. (Warren and Gould.)

size. Dudley (Post-Graduate, N. Y., 1891-2, XVII, 157) removed one that weighed

nearly 4 pounds, from the breast of a woman aged 50 years. Queirel (Rev. de. Chir.,

1889, IX, 923) removed a lipoma the size of a child's head from the left breast 'of a woman
aged 64 years. It was soft and freely movable. She had lipomas in other regions of

4
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the body. Queirel (These de Paris, 1897-98) also removed a lipoma from the male

breast. Smith (Med. Times and Gazette, London, 1876, 1, 7,7,1,) removed a lipoma from

the right mammary region (exact location not stated) of a man, aged 47 years. The

tumor was on the level of the nipple, its long axis extending outward for about 6 inches,

and measured 2^/^ inches across. Its surface was irregular. It was soft and elastic,

the skin freely movable over it. The nipple was not adherent or depressed. There

were no enlarged axillary nodes. The patient recovered from the operation. The

tumor is described as "fibro-fatty." Masse (These de Paris, 1897-98) removed a con-

genital lipoma from the breast of a male infant. It had attained to the size of an orange

in nine months.

True intra-glandular lipomas of the breast seem to be few in number.

Begouin (Jour, de med. de Bordeaux, 1892, XXII, 109) cites such a case. It occurred

in the upper outer quadrant of the breast of a woman aged 47 years. It had been dis-

covered by accident two years before, and was the size of a nut. When removed and

microscopically examined, it was found to consist of islets of glandular tissue that had

lost themselves in the adipose tissue. There were stellate crystals of margarine and

stearine scattered" through it. Another strikingly similar case was reported by Haeckel

(Archiv fiir klinische Chirurgie, 1894, XLVII, 276).

The patient was an unmarried woman aged 40 years,

with a soft sharply circumscribed encapsulated node

3M by 7 cm. in size close under the skin of the lower

outer quadrant of the right breast. Upon micro-

scopic examination after removal it was found to be

a lipoma with localized areas of glandular tissue in

the tumor.

The remarkable feature of these cases was the

presence of the "islets of glandular tissue," which

are rare in lipoma.

Meldon (Dublin Jour. Med. Science, 1872, LIII,

301) removed a lipoma that in one month grew

from the size of a nut to that of an orange.

Velpeau ("Maladies du sein," 1858, pp. 200 and

201) mentions two somewhat questionable cases of lipoma of the breast that followed

injury.

The first was a woman aged 42 years, married and the mother of five children, who received an injury

of the left breast 12 years before coming under observation. Six months later she observed two little

nodules below the nipple to which she paid little attention because they gave her very little pain. With

each of the five subsequent lactations they grew larger, finally coalesced and became painful, and at-

tained to the size of two fists, forming a soft nodular tumor covered by thin red skin. The second was

a woman of 30 years who met with an injury that was followed by the appearance of a tumor in the lower

outer quadrant of the breast which was soft, vrguely nodular and covered by freely movable skin. It

was at first thought to be a cyst and punctured. As no fluid escaped, the diagnosis was changed to

tumor and it was excised, proving to be a lipoma.

II. Subcutaneous mammary lipomas are also rare. Burrow (Mitt. a. d. chir. Privat-

klinik, Leipzig (1875-77), i88oj 133) removed a subcutaneous lipoma the size of a

child's head and weighing 2^^ pounds from the breast of a man aged 57 years.

III. Retro-mammary Lipomas Seem to be Comparatively Frequent.—Such cases

are reported by Billroth (Deutsche Chirurgie), whose illustration showing a large

lipoma of the right breast has been much copied in textbooks of surgerj'.

Fig. 141.—Para-mammary lipoma of

large size. (Sheild.)
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Bryk (Archiv f. klin. Chirurgie, 1874, XVI, 555 (from Marloth) reports the

following case: j
The patient was a working woman 47 years of age. The tumor made its first appearance just above

and to the outer side of the nipple of the right breast, eight years before the operation. It is described

as a large fibro-cystic lipoma and weighed 1 2 pounds. It was behind the breast and was easily removed.

The patient, however, subsequently died of infection.

Rathmann (Zur Kentniss der Geschwiilste der mannlichen Brustdriise, Inaug. Diss.,

Jena, 1890,

reported a large retro-mammary lipoma in a man 42 years. It followed an injury received some years

before and was attached to the scar. This does not seem to have been a simple lipoma, for after the tumor

had been removed for some time, the patient returned with an enlarged and painful breast that had to

be 'removed, and although said to be lipoma, its histological structure is described as being "gland tissue

with increase of adipose."

Lobker (Wiener med. Presse, 1883, No. 43) reports the case of

a male infant whose left breast was as large as that of an adult woman. During the second year it rapidly

increased in size and operative removal was performed. The enlargement was found to depend upon a

lipoma loosely attached to the pectoral fascia.

Puyhaubert (Jour, de med. de Bordeaux, 1907, XXXVII, 314) reports the following

case:

A woman aged 40 years, a Ill-para, who observed at the close of her last period of lactation that a

small painful tumor was situated in the external aspect of the right breast. Six months after discovery

it had grown considerably and formed a loose, nodular, non-fluctuating, painless mass behind the external

half of the gland. It was excised and found to be a lipoma.

Retro-mammary lipomas are sometimes situated between the pectoral muscles as

in the case reported by Marloth ("Subpectoral Lipoma in der Gegend der Mamma bei

einem Manne," Inaug. Diss., Leipzig, 1910).

The patient, a man of 56 years, a stonemason, suffered from an enlargement of the left breast thai

has now reached the size of a child's head. It depends upon the presence of a tumor of eight years' dura-

tion, that has grown slowly and without pain. The patient died of heart disease two days after coming

under observation. At autopsy it was found that a large lipoma was situated behind the left pectoralis

major muscle. It had the form of a circular disk, flattened behind, and weighed 400 grams. The

mamma itself was not enlarged.

From these citations it becomes clear that lipomas begin as small rounded nodes in

or behind the breast. They grow with varying rapidity. In Atkins' case a weight of

25 pounds was reached in i2j^ years; inBryk's case, of 12 pounds in eight years; inMar-

loth's case, the size of a child's head was attained in eight years; in Lobker's case the

breast of the two-year-old infant had attained to a size much larger than that of an

adult female; in Meldon's case the tumor grew from the size of a nut to that of an

orange in one month; in Smith's case the tumor grew to measure 6 by 2J2 inches in four

months.

In general, it seems that the rapidity of growth bears some correspondence to the

age of the patient—rapid growth being most frequent in the young.

Of the cases that have been chosen for citation, the youngest was only nine months,

another only a year old, when the tumor was already large; the oldest woman was 52,

the oldest man 64 years.
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As has been shown, the tumors may be bilateral. In the case of Baker and Bowlby

and in that of Sailer, the lipomas in the breast were but part of lipomatous disease in

many regions; Queirel says that his patient had "lipomas in other regions."

The tumors may also be multiple in the same breast. In the case of Delage and

Massabiau to be described below, the enlarged breast contained five nodules of unequal

volume, and the patient described the breast as being like "a bag full of oranges."

The gross morbid anatomy of lipoma is simple. The tumors are rounded, nodular,

single or multiple, circumscribed and movable, and are painless, as a rule. In the case

reported by Puyhaubert, when the patient first discovered the little tumor it was

"slightly painful;" as it grew larger the pain disappeared. The tumors are usually

encapsulated, and their removal is easy because of the looseness of the attachments.

When removed they are usually soft and fluctuating. The yellow fatty tissue is often

divided by delicate fibrillar tissue partitions, showing through the translucent tissue

of the capsule. When cut, the knife and fingers become covered with liquid fat that

exudes.

Under ordinary conditions there is no mistaking the adipose tissue, but in some

cases there is admixture of other elements, when the yellowish color may be much
less evident and the texture as well as the oily quality of the tissue marked. In the

case of Delage and Massabiau (Rev. de Chir., Paris, 1904, XXX, 484) the tumor, which

weighed 1700 grams, was a rounded, lobulated, encapsulated yellow tissue, like a

large lipoma, but was found on microscopic examination to be "myxo-lipoma." The

tumor in Smith's case was described as "fibro-fatty."

The histology of lipoma corresponds fully with that of adipose tissue, and is so

simple and so characteristic that should any doubt arise concerning the naked-eye

appearance, a glance at a microscopic section ought to clear up the diagnosis in a moment.

But a word of caution.ought to be uttered at this point. Lipoma is regarded as a tumor

of adult tissue and is expected to behave as adult tissue, which in most cases it does.

It is a benign tumor, yet in a few cases it recurs. Thus the patient whose case is re-

ported by Delage and Massabiau, a woman aged 52 years with a tumor of the left breast,

had the following history:

Ten years ago she had a lipoma the size of an orange removed from the left breast; four years ago a

swelling appeared below the cicatri.x outside and on the level with the nipple. It was painless but

grew rapidly. Later it was found that there were five nodules of unequal size in the breast, nicely

separated from one another and freely movable beneath the skin. The patient described the breast

as being like a "bag full of oranges." When the breast was removed and the tumors examined micro-

scopically, a diagnosis of myxo-lipoma was made.

This is a very interesting case and the following questions must arise : Was the original

tumor a lipoma? If so, was it a simple lipoma? Did the subsequent development of

five tumors in the breast take place because of the presence of the antecedent tumor?

Were all six tumors independent of one another? What is "myxo-lipoma?" Is it a

simple combination of adipose and gelatinous tissues or does it possess a sarcomatous

character? It would be interesting to know whether in the course of years there were

other recurrences in this case.

There is also the case reported by Rathmann to be considered: Years after an

injury to the left mammary region, a retro-mammary lipoma develops and is removed.

Later the patient returns with pain and enlargement and a second operation is per-

formed. The tissue obtained, when examined with the microscope showed "gland tissue

with increase of adipose." Was this lipoma? Probably not; but if not, what was its
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relation to the primitive tumor? Was that a lipoma? Was there any relation between

the two?

In these cases a more careful histological study might afford some indication of

what was going on. Ordinary lipoma, like adipose tissue, consists of cells so distended

with fat deposits that the cytoplasm is reduced to a mere surrounding envelope, and

so closely packed together as to be polyhedral in outline through mutual compression.

All this presupposes that the tissue has grown slowly and that its cells have not increased

in number faster than the supply of fat antecedents were brought to them and transformed

to the stored fat. But what would be the appearance of the tumor if the fat-storing

cells increased in number faster than the fat could be formed for storage? Would it

not then be a cellular tumor? Would it, as such, be a benign tumor?

An interesting tumor concerning which such inquiry is justifiable has been reported

by Merkel as a " Pseudolipoma of the Mamma" (Beitrage z. path. Anat. u. zur allg.

Path., Jena, igo6, XXIX, 152).

It occurred in a woman aged 26 years, as a flattened, rounded, lobulated encapsulated tumor about

10 cm. in diameter, at the outer border of the right breast, where it grew slowly without pain. As the

patient was in a very bad physical condition a suspicion of malignancy was aroused, and it was removed.

Physical examination of the tumor, after removal, was followed by the diagnosis of hpoma, but when
microscopic examination was made it was found to hnve a most unusual structure, for it was composed
of cells, whose general appearance suggested those of the sebaceous glands, filled \vith molecular fat.

Merkel could not make up his mind whether the cells were epithelial or endothelial, nor could he account

for their peculiar appearance.

There seem to be no studies of hpomas in emaciating subjects, so that it cannot

be known whether the peculiar cells in this case were cells in which the fat was changing

from the globular to the molecular form prior to absorption or not. It is stated in

some textbooks that lipomas continue to grow regardless of the health or emaciation

of the patient, though there seems to be no authority for the statement which has

simply been copied from book to book without verification.

Cases in which the adipose tissue of what would otherwise constitute lipoma has oc-

curred in association with considerable numbers of round or spindle cells, and cases

that have recurred and shown themselves to be malignant when previously thought

to be benignant, are spoken of as liposarcoma. The myxo-lipoma of Delage and

Massabiau, which was recurrent, may have been a sarcomatous tumor.

Retrogressive changes not infrequently take place in lipomas. It is in this manner

that they become edematous, myxomatous or calcareous. The most frequent change

is crystallization of the fatty acids. If these combine with calcium to form soaps, gradual

replacement of the soap by added calcium and magnesium leads to the calcification of

scattered foci. This change is, however, of infrequent occurrence in lipomas of the

breast.

In considering fibroma it was found that confusion resulted from inattention to the

circumscription by which fibroma is differentiated from other fibro-connective tissue

hyperplasias for which we prefer the term fibromatoid. In dealing with lipoma a similar

confusion presents itself. There are diffuse lipomas—lipomatoid conditions. These

are of frequent occurrence about the neck, about the abdominal walls, and in the breasts.

Some large and pendulous breasts, when examined, are found to be composed largely,

sometimes almost entirely, of adipose tissue. Guthrie and Albert found such a con-

dition where mammary hypertrophy was expected, and a large breast removed by

Dr. J. B. Deaver in the German Hospital, Philadelphia, supposed to be mammary
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hypertrophy, when examined, was found to be a similar case of lipomatoid condition.

Lipomatoid deposits are excessive adipose formations, which, though sufficiently local-

ized to destroy the symmetry of the body or member, lack the circumscribing and

capsulating membrane of the true lipoma.

MYXOMA

The myxoma is a tumor composed of mucous tissue. This is a fibro-cellular con-

nective tissue containing more or less slimy or mucilaginous substance rich in mucin.

It is supposed to find its prototype in the "mucous tissue" of the embryo, and par-

ticularly in the "jelly of Wharton" of the umbilical cord, but it must be admitted that

there is more fancied than real resemblance between this tissue and that of any myxoma.

Upon academic principles the mucous tissue of myxoma may be such per se, that is,

from the time of its first appearance the tumor may consist of tissue that is characterized

by the slimy change in the stroma, or a fibrillar tissue of ordinary quality may become

myxomatous through a local or general retrogressive change.

It is difficult to determine how frequently myxoma of the breast occurs. It is

undoubtedly a very rare tumor, in which it resembles fibroma; it is also one about which

there is much of the same lack of agreement as is the case with fibroma. Careful read-

ing of the published case reports shows that a variety of different tumors appear under

the name myxoma. Among these it is possible to recognize edematous or myxomatous

peri-ductal fibroma, and myxomatous peri-ductal sarcoma.

True m3rxoma of the breast should occur as a rounded, sharply circumscribed en-

capsulated, movable, soft and sometimes fluctuating, painless tumor of fairly rapid

growth, easy to enucleate and not tending to recur. Upon section it should be grayish

or pinkish, slimy and soft.

Such a case is reported by Maute and Daniel (Bull. et. mem. soc. d'anat. de Paris,

i904,LXXIX, 609).

The patient was a man 37 years of age, a tailor, who had a slowly growing tumor in the left breast

recognized seven months before operation. It was firm, regularly rounded, painless, freely movable

and the size of a pigeon's egg. The clinical diagnosis was sebaceous cyst. After operation the micro-

scopic examination showed it to be a my.xoma.

Myxoma is supposed to be a benign tumor, and as such, is not expected to recur.

When recurrence is observed it may be suspected that there has been some mistake

in the diagnosis. Such is the probable explanation of the case reported by Barton

(Phila. Med. Times, 1882, X, 157).

The patient was an unmarried woman, aged 59 years, in whose right breast a small tumor grew,

slowly for five years, before it reached the size of a walnut. It is distinctly encapsulated, developed

from the cellular rather than from the gland tissue and fluctuated. When removed it was found to

be a cystic formation with a thin waE easily mistaken for a simple cyst, but filled with black and

tarry fluid blood.

At the time of reporting there was a second tumor twice the size of its predecessor, that had been

recognized for about a year. It grew slowly for about six weeks before operation, since when it had

doubled in size. It caused occasional sharp lancinating pains. It fluctuated, and was immediately

beneath the skin, to which it was adherent, though it encroached decidedly upon the mammary gland.

It was purplish in color, irregular in outline and grew at the situation of the first tumor. The entire

gland was removed. Upon dissection the new tumor was found to resemble its predecessor. It is

difficult to imagine what the nature of this tumor could have been. It was referred to the "Committee

on Morbid Growths" of the Philadelphia Pathological Society (see Trans. Phila. Path. Soc. (1879-81),

1882, X, 157) who called it a "hematoid myxoma."
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CHONDROMA, OSTEOMA AND OSTEO-CHONDROMA

The occurrence of cartilaginous tumors of the breast was noted by Cooper, Nelaton,

Velpeau, Cruveilhier and Leser, but they seemed so rare that doubt came to be felt as to

whether they really existed. Billroth, in 1889, in his monograph, "Die Krankheiten

der Brustdriisen," stated that he had never seen anything like cartilage in the breast

tumors of human beings. Gross also doubted its occurrence and did not regard the cases

of Cooper and Cruveilhier as "beyond doubt." In looking over the literature, however,

one finds about two dozen reported cases of mammary tumors of which cartilage and

sometimes bone were important constituents. They form a varied group and are diffi-

cult to discuss collectively even after every effort has been made to eliminate condrifying

and ossifying sarcomas.

A chondroma is a tumor composed of cartilaginous tissue; an osteoma, a tumor com-

posed of osseous tissue; an osteo-chondroma a tumor composed of both cartilaginous and

Fig. 142.—Chondroma of the ribs m a man. (Riedmger u. Henschen.)

osseous tissues. These tissues find their prototypes in the normal tissue of the skeletal

system, from which they commonly arise as homologous turnors.

Tumors of cartilage or bone in the mammary gland are always heterologous and

as such are conceived to arise through metaplastic transformation of connective tissue.

When homologous and in the skeletal system, the tumors are usually uniformly composed

of cartilage or bone but when occurring elsewhere through metaplasia, the cartilage or

bone is apt to appear as an incident of structure, and to present itself in the form of

distributed islands, though it is possible for the greater part of the tumor to be formed

of the metaplastic products.

Such tumors are supposed first to show the chondroid formations which, through

ossification, may subsequently become more or less bony. They occur in human beings

and in the lower animals. Cornil and Petit (Bull. et. mem. de la soc. d'anat. de Paris,

1905, LXXX, 23) describe a large, hard, nodular tumor, containing cartilaginous and

osseous islets, that was removed from the mammary gland of a bitch.
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The tumors occur in human beings at ages varying from 25 to 72 years, the greater

number being in patients past middle life.

All of the cases, in our collection from the literature, were in women except that of

Foucher (Union, med., Paris, 1859, 2 s., Ill, 403) which should not be included among

the breast tumors. His patient was a man 35 years old, from the peri-chondrium of

whose fifth costal cartilage, and the periosteum of whose fifth rib, a chondroma grew

for five 3'ears, projecting anteriorly and appearing in the right breast near the nipple.

It was removed, and the patient died of pleurisy on the third day. This case is a homolo-

gous tumor of the rib and cartilage, had nothing to do with the mamma, and does not

belong to the series of cases under discussion. As the cartilage seems to be the tissue

most essential to the tumor, as the calcification or ossification is a subsequent uncertain

change in it, and as no true bony tumor of the breast is known to exist, in the further

discussion, the tumors of our group will be collectively spoken of as chondroma.

The chondroma of the breast occurs as a hard, rounded nodule that increases in size

very slowly. In Lange's case it required 13 years for the size to increase from that of a

berry to that of a nutmeg. In Stefanini's case the tumor had reached the size of a hen's

egg in 25 years. In Happel's case the tumor grew to the size

of a goose egg in one year, remained unchanged for nine years,

and then grew again until it reached the size of a child's head.

Tumors of small size not infrequently are discovered by

accident ater having existed for a long time. Carelessness in

recording may lead to entirely wrong conclusions as to the

antecedent duration of tumors under such circumstances.

Thus, Chevrier and Delval (Bull, et mem. soc. d'anat. de

Paris, 1910, LXXXV, 586) speak of a woman 56 years of age,

with a cartilaginous tumor the size of a walnut, situated

behind the nipple of one breast. Its recognized duration was

two months—it may have been there for 10 years, having

previously been too small to attract attention. In no case is

it stated that the growth of the tumor was at all rapid.

Chondromas may or.may not be encapsulated. Davidsohn

(Centralbl. f. Gynak., 1909, XXXIII, 1357) saw a woman 57

years old, in whose right breast there was a little cherry-sized tumor, well encapsulated,

"like a nut in a shell," and of cartilaginous hardness. It proved to be a chondroma;

more will be said about it below. Chevrier and Delval's (Bull, et mem. soc. d'anat. de

Paris, 1910, LXXXV, 586) case of chondroma, mentioned above, is said to have been

nicely delimited, mobile, slightly adherent, not connected with the skin or deeper tissues,

to have consisted of three nuclei in coalescence, the largest the size of a walnut, the others

the size of peas. It was not encapsulated.

The tissue of the tumor is mixed. Chevrier and Delval's case consisted of different

varieties of connective tissue, with adipose and glandular tissue. The connective tissue

was rich in cells. This tumor contained both cartilage and bone. They may also be

calcified as in the case reported by Warren ("Surgical Observations on Tumors," London,

1837, p. 213) of a tumor of two years' duration that was removed from the breast of a

woman 45 years of age, and which is described as an osseous and cartilaginous tumor that

contained three separate calcareous nodules.

The occurrence of glandular tissue in chondroma is also reported by Davidsohn who
describes the microscopy of the tumor as follows:

Fig. 143.—Osteo-chon-
droma of the breast.
(Koloezek.)
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In a matrix poor in nuclei are numerous clusters and strands of cells whose peculiarity is well brought

out by simple staining with hematoxylin. Beside glandular remnants whose lobules are, in part,

dilated, and lined with a flattened epithelium, are cells in columns of 2, 3, 4 or more, surrounded by a

capsule. They have rounded or ovoid nuclei, distinct chromatin threads, suggesting cartilage cells.

Staining with kresylviolette, an anilin color well adapted to the demonstration of chondrin, gives a

brilliant color to the capsule borders while the surrounding tissue takes a pale red hue. He believes this

tumor to have been a chondroma that developed between the glandular lobules, and not a "mixed tumor."

The tumor removed by Happel {loc. cit.) was the size of a child's head at the time

of operation. When microscopically examined it consisted in part of spindle cells, in

part of cartilage, and in part of glandular tissue "caught in." He is in some doubt

whether this may not have been sarcoma.

InLange's case no mention is made of glandular tissue; the tumor consisted of osseous

and cartilaginous tissues. One division of the cartilaginous part contained a large bony
nucleus. In Rey's case (Lyon med., 1903, C, 259) it is stated that some of the cartilag-

inous islets were calcified.

When so striking and so rare a substance as bone or cartilage presents itself, in-

sufficient attention is apt to be paid to other and what are really more important elements

of the tumor structure, that is, the matrix substance in which the cartilage and bone are

contained. No doubt some of the chondrous tumors already cited belong in reality to

the condrifying and ossifying sarcomas, the sarcomatous elements being echpsed in im-

portance by the more rare tissue elements. Thus Sehrt (Beitrage zur klin. Chirurgie,

1907, LV, 589) describes:

'a tumor of fist size that grew in the right breast of a woman 44 years of age, where its presence had been

recognized for six months. It was a painful tumor, rounded in shape, not adherent to the skin, smooth on

the surface, movable and not adherent. It was removed together with the entire breast and axillary

tissues. When subjected to microscopic study it was found to consist of miscellaneous and giant cells

rich in chromatin, cartilage, calcification, and in certain areas bone formation. Such a structure ought

to arouse the suspicion that the fundamental structure was sarcoma."

It would be interesting to know the subsequent history of the reported cases of chon-

droma of the breast, but it commonly happens that the published account of the case

ends with the report of the first operation and the description of the primary tumor.

Morton (Trans. Path. Soc, London, 1904, LV, 327) removed a small tumor from the

breast of a patient, a woman, aged 64 years.

It had been accidently discovered only a month before, and was hard, heavy, somewhat lobulated, lay

in the lower outer quadrant of the breast, just extending to the nipple that was not retracted. The tumor

was about i ?4 inches in diameter. The whole breast, the fat and axillary nodes were removed. When ex-

amined after removal the tumor was as hard as cartilage and creaked under the knife like a scirrhus. Its cut

surface did not glisten and it contained many areas of calcification. It was not definitely encapsulated

and one small node was almost separate from the general mass. There was no softening or degeneration.

Microscopically it proved to be a spindle-cell sarcoma with areas of cartilage some of which was calcified.

Fifteen months after the removal of the breast a similar mass had to be removed from the left gluteal

region, and later another grew upon a finger. The patient later died, but the cause of death was not

determined. Morton states that his was the fifth case of the kind to be shown to the society, the others

being by Bowlby (1882, XXXIII, 306), Durham (1884, XXXV, 378), Bottle (1886, XXXVII, 473) and

Clarke (1890, XLI, 229).

Breast tumors containing cartilage undergo retrogressive changes and show areas

of softening and sometimes cyst formation. Such change is said to have been present

in the cases reported by Sehrt, Happel (large cyst in the middle), and Lange.

The association of cartilage and adipose tissue in the same tumor is reported by Sick

(Jahrbiicher d. Ham.b. Staatskrankenanstalt, 1906, XI, Abt. a. 17).
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The patient was a woman aged 72 years, who never had any children and never lactated. She had

had no traumatic injury and no mastitis. The tumor had been present for a long time in the left breast,

but only recently began to grow rapidly and became tender upon pressure. Upon examination, the left

breast was found to resemble a virginal breast, while the other was shrunken and flaccid. The difference

was caused by the presence in the left breast of a smooth round tumor without nodulations or cysts.

There was no enlargement of the axillary glands. A diagnosis of sarcoma was made and the breast was

amputated. Examination of the tumor showed it to be encapsulated like an adenoma. On section it

was found to consist of a firm, yellow, fatty tissue with little hard points scattered through it. Upon
microscopic examination the latter proved to be tiny cartilaginous formations varying from the size of

millet seeds to that of grains of wheat. When the finger was rubbed on the tumor these little islets of

cartOage could be distinctly felt. Each was surrounded by a small amount of fibrillar tissue. The
matrix was adipose tissue. For this unique formation he suggested the name "chondrilipoma."

Uncomplicated cartilaginous and osseous tumors of the breast are benign. In study-

ing them, however, great care ought to be taken to make sure that the presence of the

cartilage and bone are not expressions of the cellular activity of sarcoma. If the funda-'

mental structure be sarcoma, the tumor is sarcoma, with the general tendencies of

sarcoma, no matter how much cartilage or bone be present.

ANGIOMA

An angioma is a tumor composed of vascular tissue. Two types occur, the heman-

gioma which is composed of blood-vessels and the lymphangioma composed of lymph-

vessels. When the term is used without quahfication it may be assumed that heman-

gioma is meant. The vessels composing this tumor are chiefly of new formation. They
arise through the same activity of angioblasts that may be observed in granulation

tissue, in the process of regeneration, and as an accompaniment of the growth of most

tumors. Presumably the angioblasts are the endothehal cells of the capillaries that first

form delicate filamentous offshoots that subsequently become tubular through increase

in the number of the cells engaged, and the admission of blood. As the number of

capillaries is thus increased, the vessels by which they are supplied hypertrophy to meet

the new requirement. Under conditions of normal growth, in granulation tissue, and

in most tumors, the vascular increase is commensurate with the needs of the tissue to be

nourished but it is sometimes in excess of it when the tissue is said to become telangiec-

tatic or cavernous. In angioma the perversion of growth, like the stimulus to grow,

seems to effect the vascular tissue only, the result being a new formation or "neoplasm"

whose essential, or sometimes only tissue, is vascular.

The vascular new formations follow one or the other of two chief plans of structure,

and are thus divided by the general pathologist into two varieties that have been de-

scribed as simple or cavernous and racemose or plexiform.

I. Angioma simplex or cavernous angioma or cavernoma is most common and occurs

most frequently in the skin, in the form of vascular naevus, and in the liver. It forms a

fairly well-circumscribed area of purplish color, whose section shows a spongy texture,

and which is found upon microscopic examination to be composed of atypically formed

and more or less dilated vessels closely packed and held together by a small amount of

areolar tissue. There is no differentiation of arterial and venous vessels. If the blood

in the vessels be largely arterial, the color is red and the tumor may pulsate; if it be largely

venous, the color is bluish and there is no pulsation. Not infrequently the tumors are

erectile, i.e. , swell up when they receive an accession of blood. As the tumors grow, the

blood-vessels tend to communicate with one another more and more through atrophy of
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their walls and spaces of considerable size may be formed. In these thrombi may form.

Whole areas may become obstructed by thrombosis and through necrotic or degenerative

changes eventuate in cystic cavities containing chocolate-colored bloody fluid or even a

straw-colored serous fluid. When such tumors are near a surface, the subjacent tissues

may become thinned, yield and perfnit the escape of blood externally or into a cavity.

2. Angioma Arteriale Racemosmn.
2. Racemose Angioma, or Hemartoma.—This is not, in the strict sense a tumor, but

rather a congenital defect in vascular formation by which some part of the body becomes

provided with an excessive number of vessels of abnormal magnitude. It is a diffuse

vascular formation easily divisible into arterial and venous trunks with intervening

capillaries. It is always congenital, is not progressive and is not subject to change except

in case of accident. It is only by its congenital occurrence and indisposition to undergo

change that it can be differentiated from telangiectasia or localized dilatation of systems

of vessels.

Racemose angiomas are rare; telangiectasia more frequent; both are rare in com-

parison with the cavernous angiomas or cavernomas.

In the breast there is reason to beUeve that both forms of angioma and telangiectasia

occur. The conditions of occurrence are not always such as to enable them to be

easily separated or clearly defined. To classify them scientificially with the informa-

tion at hand is impossible, hence the arrangement given below is anatomical and cHnical

rather than etiological and pathological.

We have been able to assemble 38 cases, from references given at the end of this

section, of tumors of angiomatous

—

i.e., highly vascular—character. A few of them

are of doubtful character and scarcely permit of classification, as those of Althrop (Lancet,

1901, Oct. 5), Audebert (Compt. rendu soc. d'obst. de gynec. et de pediat. de Paris,

1910, XII, 131), Verrier (Lyon med., 1913, CXX, 1180), Pariot et Villard (Congres

de med. de Bordeaux, 1895; Prov. med., 1896), Richard (Gazette des Hopitaux, 1861,

p. 91) and Williams (Middlesex Hospital Reports, 1887).

Of the cases' susceptible of analysis we have found six to have occurred in males and

nineteen in females. Thirteen of the cases were in children; fourteen in adults.

Two methods of grouping the tumors have been devised; that of Malapert and Mori-

chau-Beauchaut—in which there are three divisions, cutaneous, subcutaneous and

glandular, and that of Klebs in which there are also three, the mamillary, the para-

mammary and the intra-mammary.

Of these we prefer the latter with a slight amplification. This permits us to group

the cases studied as follows:

I. Mammillary Althrop (?)

Porter

Sendler

I
Cutaneous

II. Para-mammary
{

Subcutaneous.

Pectoral

. Bryant

Klebs

Sheild

, Klebs

Lannelongue

Hunterian Museum Specimen

Sutton

Alibert

Snow
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III. Intra-mammary Asmus
Audebert (?)

Bejardi

Bryant

Carl

Colzi

Hofifmann (?)

Image

Langenbeck

Malapert and Morichau-Beauchaut

Taddei

Warren

WuUstein

IV. Undetermined Berti 1 t -^ ^ ^ -i -li
> Literature not available

Martin
J

Sheild

Verrier

Pariot et Villard {probably telangiestatic

tumors of other kinds.

I. THE MAMILLARY ANGIOMAS

With the exception of Althorp's case which is doubtfully placed among the angiomas,

being described as composed of smooth muscular, mucous and cavernous tissue, and

which was a sessile tumor, entirely mammillary, these tumors are of an appearance that

sometimes leads to their being grouped with the "pedunculated tumors of the nipple.

For the description of these tumors see our chapter upon the Diseases of the Nipple

and Areola.

11. THE PARA-MAMMARY ANGIOMAS

1. The Cutaneous Angiomas.—These constitute the nevi of the skin of the breast

and are of trifling interest. A small tumor of this kind was removed from the right

breast of a woman aged 24 years, at the German Hospital of Philadelphia, Mar. 20, 1909

(specimen 4630), by Dr. Deaver.

Bryant ("Diseases of the Breast," 1887, p. 345) describes one in these words:

"Many years ago I saw a female child who had a raised florid naevus the size of a shilling, situated

upon the breast and half of the nipple. I destroyed it with a galvanic cautery, after two or three appli-

cations."

Klebs (Handbuch der pathologischen Anatomie, 1876, I, Abt. 2, p. 1194) observed

an old man who had a rounded tumor s crn. in diameter on the level of the nipple. Its surface was

nodular, bluish and contained kinky hairs. It was traversed by galactophorus ducts that were unchanged,

and it e.xtended into the cellular tissue below the surface.

Sheild ("Diseases of the Breast," 1898, p. 143) observed

a healthy woman 42 years of age in the Waterloo Hospital who had a small red tumor, the size of a

nut on the left mamma. It was obviously cutaneous and had been growing for two years. It was

excised and proved to be a cavernous angioma. He adds, however, that in some areas the structure

suggested sarcoma and he and Mr. Rolleston were inclined to regard it as an example of angio-sarcoma of

the skin.

2. The Subcutaneous Angiomas.—Klebs (Handbuch der path. Anat., 1876, I, Abt. 2,

p. II 94) observed one in
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a man aged 22 years who had died of tuberculosis. It was on the inner, lower aspect of the right nipple

and formed a circumscribed discoid growth 4 cm. high by 43-2 cm. broad and J-2 cm. thick. It was

smooth, covered with healthy skin, and was mobile. It lay in the subcutaneous tissue between the

nipple and the gland. Microscopic examination showed it to be cavernous angioma.

Lannelongue (Centralbl. flir Chirurgie, 1889, p. 52) had under his care

a little girl of seven years, who had a movable lobulated, discoidal tumor about 4 cm. in. diameter

above the right nipple. The skin was purplish near the center where it was also slightly adherent. It

had only been observed for three months. After excision it was found to be composed of some half

dozen small cystic cavities surrounding one large cyst. All were filled with a brownish fluid. It was

regarded as a "degenerated subcutaneous nsevus."

Sutton (Trans. Clinical Society of London, 1888-89, XXII, 189) observed

a lad of 1 7 years, who at birth had a little nsvus just above the right nipple. At 10 years of age the breasts

swelled and became painful, after which the pain disappeared but the swelling slowly increased. Hemor-

rhage occurred and caused him to apply for advice. Upon examination the right breast was found to

contain a discoid tumor 3J-2 inches in diameter and adherent to the skin which had a purplish color,

especially about the nipple which was also adherent to the tumor. The breast was amputated and a

cavernous angioma found.

According to Williams ("Diseases of the Breast," 1894, p. 489) there is a specimen

of subcutaneous angioma in the Hunterian Museum (No. 409 of the pathological series).

It is thus described in the catalogue:

"A flattened, lobulated, oval, erectile tumor or nsevus, removed from under the skin of the left side of

the breast of a child nine months old. A small portion of the overlying skin is involved in the disease.

The tumor consists of lobules of fibrous tissue and fat, with numerous large vessels coursing through it."

3. The Pectoral Angiomas.—These lie below the breast, between it and the pectoral

muscle.

Alibert (cited by WilHams, Nosol. Nat., p. 337) "mentions having met with a

tumor of this kind situa,ted over the pectoralis major muscle, in the vicinity of the

breast of a child 13 months old."

The most interesting case is that reported by Snow (Lancet, 1809, 1, 240).

The patient was a woman 21 years old, who entered the Cancer Hospital in London for a tumor of the

breast that had been known to exist since she was four years old and had since grown persistently. On
the level of the pectoralis major muscle there was a round fluctuating tumor as large as a nut, mobile, and

accompanied by enlargement of the axillary lymph nodes. It was excised independently of any glandu-

lar tissue, with which it was not connected. Upon microscopical examination it was found to consist of

fibrillar tissue full of dilated vessels.

III. THE INTRA-MAMMARY ANGIOMAS

These occur in the tissue of the breast, and sometimes present themselves in a

circumscribed though more frequently in a diffuse form.

I. Circumscribed Intra-mammary Angioma.—Bajardi (Lo Sperimentale, 1892, XLVI,

250) tells of

a female child two years old whose parent first observed, when she was five to six months old, that her right

breast was larger and more prominent than the left. It continued to augment in volume until the second

year and finally attained the size of a manderin orange. The skin that had long been normal in appear-

ance now became purplish for a distance of i cm. in all directions about the nipple. The tumor was never

painful. Upon examination a circumscribed, movable, hemispherical swelling, not adherent to the skin,
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was found to lie close under the nipple which was retracted. The tumor was soft and elastic and could

be notably reduced in size, by compression, though it quickly regained its original volume when released.

It also increased in size when the patient cried. After being removed by elliptical incisions the breast

was examined and was found to contain an irregularly hemispherical nodular tumor covered with a

resistant fibious membrane that formed a kind of capsule but was continuous with the adipose and

subcutaneous tissue. Microscopic examination showed t3T)ical angiomatous structure. Remnants of

mammary gland tissue in a state of atrophy were found in the tissue of the tumor.

Carl (Deutsche Zeitschrift fiir Chirurgie, Leipzig, 191 1, CXI, 308)

reports that a woman aged 22 years had had a tumor of the left mamma ever since she was a child, but

had not been annoyed by it as it had not changed at all until she was 19 when it became painful. It lay

in the fold under the mamma and was thought to be either a cyst or a fibro-adenoma. Operation was

performed, when it was found that the tumor could not be enucleated and that it was soft. After it

was finally removed, a thin-walled sac remained. When the tumor was incised a chocolate-colored fluid

escaped. Microscopic examination showed a thick connective- tissue capsule inside of which was a rich

plexus of blood-vessels most of which had only endothelial walls, though some possessed a thin muscularis.

Three years after the operation the patient had no recurrence.

From these tumors that were not only circumscribed but

also encapsulated, one passes to others that were circumscribed

but not encapsulated.

Bryant ("Diseases of the Breast," 1887, p. 345) tells of such

a case in a female infant 15 weeks old, seen by him at Guy's

Hospital, Oct. 14, 1869.

She had a naevus that involved the whole of the right breast and the

skin over it. The nipple was retracted. The tumor measured 2 inches in

diameter and was like half of a globe. It was spongy to the feel and prom-

inent. Large veins converged toward the surface and through the skin.

At the margin of the gland the purple substance of the njevoid structure

was visible. The whole swelling could easily be reduced by pressure.

We have some hesitation about placing this case of naevus

among the intra-mammary angiomas, but it is difScult to

classify, and we. have done so because of Bryant's statement

that it "involved the whole of the right breast."

Taddei (Riforma medica, 1904, XX, 989) reports the case of

a female infant 11 months old, otherwise well, whose mother observed that she had a discoloration of the

right mammary areola. It was characterized by red and blue strife ramifying over the surface in a tor-

tuous fashion. It gradually enlarged to the size of a franc piece (2 cm.). Simultaneously with the

occurrence of the discoloration tumefaction had been observed and had conformed in extent to the former.

Gradually the tumor grew to the size of half a maderin orange. It was soft, indolent, vascular and
reducible.

It was diagnosed angioma, and removed, and the patient recovered. Upon gross examination

the tumor was found to be hemispherical, 5 cm. in diameter, r cm. thick, its periphery which was without

a capsule, adhering to the lobular adipose structure below. Histologically the tumor was "lipo-angioma."

The vascular formations surrounded the ducts of the mammary tissue and extended among the fatty

lobules in all directions.

Malapert and Morichau-Beauchaut (Rev. de Chirurgie, Paris, XXIX, 200) observed

a little girl 12 years of age who had had an enlargement of the right breast since she was six months old-

During the past five or six years it had grown steadily, without pain or tension until it formed a consider-

able sized tumor smooth, globularly rounded, at the center of which the nipple was situated. The nipple

was not retracted, the skin of the breast was not discolored, there were no dilated veins on the surface.

There was no increase of size when the child cried or exercised, nor could the tumor be reduced in size by

Fig. 144.—Angioma of

the breast. (Malapert et

Morichau-Beauchaut.)
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pressure. There were no enlarged lymph nodes in the corresponding axilla. The formation was diag-

nosed a cyst, and operation for its removal performed. The knife entered a cavity as large as a manderine

orange from which a quantity of bloody fluid escaped. Beside this were two other smaller cavities

also filled with bloody fluid. None of the cavities communicated. As the entire breast was diseased it

was amputated together with some of the overlying skin. There was abundant hemorrhage, and the

tumor was found to be unencapsulated and to send out prolongation in all directions so that it had to be

dissected from the pectoralis major muscle.

Microscopic examination of the tissue showed a fibro-adipose stroma filled with cavities containing

bloody serum. Part of the tissue was like hemorrhagic infarction. There was no trace of a mammary
gland. The pathological diagnosis was angioma cavernosum..

Williams ("Diseases of the Breast," 1894, p. 513) describes a somewhat similar case.

The patient was a little boy seven years old who had a discoidal swelling the size of "half-a-crown"

situated an inch above the right nipple and rather internal to it that had first been noticed five months

previously.

It lay nearly over the intercostal space and adhered to the surrounding parts. The nipple and areola

were well formed. The tumor was believed to be congenital in origin. It was dissected out; a thin-

walled cyst, containing grumous yellowish-brown fluid, internally smooth, externally blended with adja-

cent structures. Beneath it the intercostal muscles were deficient; a process of the cyst seemed to have

projected in this direction toward the pleura, but apparently did not join it. The cyst seemed to have

originated from a degenerated angioma.

Wullstein (Arbeiten a.d. path. Inst, in Gottingen, 1893, 253) studied a tumor removed

from the breast of a child four months old.

After its birth, the baby's breast swelled and secreted milk as usual, then returned to the normal size

and appearance. Four weeks ago the parents observed that the right breast was enlarged from the

presence of a tumor whose skin covering showed numerous dilated vessels. The tumor was removed

when it was found'to be unusually vascular, easily separable from the pectoral fascia, of a flattened hemi-

spherical form, the size of a walnut, and everywhere surrounded by adipose tissue. On section it had a

pale red color and it and the surrounding adipose tissue had a pronouncedly lobular texture. Each
lobule was from millet-seed to pea size, and each was separated from the other by strands of connective

tissue in which many vessels could be seen. When examined with a lens the tumor had a fairly spongy

texture and each lobule was divided into many smaller lobules. Upon microscopic examination each

lobule was composed of capillaries closely packed together.

2. The Diffuse Mammary Angiomas.—These form a series that begin in the unen-

capsulated but fairly well-localized tumors and terminate in morbid conditions character-

ized by such complete lack of circumscription as to leave one in doubt whether he is

dealing with a tumor or with simple telangiectasis.

Warren ("Surgical Observations on Tumors," London, 1837, p. 213) reports the

case of

"a healthy woman" 47 years of age with a small, hard, painless lump in the right breast near the nipple.

After dissecting through the skin and adipose tissue a mass of dilated veins was exposed. The rest of the

tumor was then carefully dissected out and found to be of erective character, occupying the entire gland."

Langenbeck ("Nosology and Therap. der chirug. Krankheiten," Gottingen, II, 83),

observed

a woman 18 to 20 years of age with a tumor of the breast. The breast was very large and its

surface was marked by many veins. It was not tender, and diminished in size upon pressure. Upon
palpation large pulsating vessels could be felt coursing through the parenchyma. Dissection showed

veins some of which were as large as the finger,- and a vascular tissue like that of vascular goiter.

Image, Hake and Liston (Medico-Chirurgical Transactions, 1847, XXX, 105) re-

ports the case of
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a woman 2 1 years of age who had a red mark on the left breast for two years after having

suffered from a traumatic injury. The breast increased in volume but was neither painful nor tender.

Compression reduced it to half its size which was quickly regained when the pressure was relieved. Fin-

ally the skin of the breast assumed a livid color, and the breast came to measure 11 by 15 inches. Opera-

tive removal by strangulation was attempted, but the hemorrhage was so profuse that the patient died

the same evening. The tumor was an angioma, and its vessels were large.

Hofiman S. ("Prakt. Arzt, Wetzlar," 1880, XXI, 145) observed

a woman 32 years of age who had a soft tumor occupying a broad space between the left nipple and

the sternal border and causing an elevation the size of an apple. It was immovable and had numerous

outlying appendages. The skin was purplish in color and marked by dilated vessels some with pin-head

sized openings plugged with coagulated blood. The tumor had grown rapidly for two months and had

given rise to repeated hemorrhages. Removal by means of elastic ligature was followed by death from

tetanus.

Colzi ("Contributo di clinica operativa," Firenza, 1891, 143) described

ct little tumor in the right breast of a child (boy?) aged 10 years, that involved the entire gland and became

the size of a cherry. It was removed. When subsequently examined microscopically it was found to

consist of newly formed vessels among which were the atrophic glandular structures of the mamma.

Asmus (Caspar's Wochenschrift, 1838, No. 46) reports an interesting case that Klebs

regards as- an angioma of the breast.

The patient was a woman nursing her first baby, who complained that the left breast supplied blood

instead of milk. Examination showed the right breast to be normal, well-developed and actively secret-

ing, but the left to be composed of a coil of vessels that pulsated when touched and thumped as soon as

the baby was applied to the nipple.

Audebert (Compt. rendu de la soc. d'obstet., de gynec, et da pediat. de Paris,

1910, XII, 113) reports a most interesting case that may have been angioma or may
have been telangiectasia.

The patient was a girl 18 years of age. At puberty the breast began to enlarge and menstruation

began at 15, when the enlargement of the breast stopped. In the hope of increasing the size of her

breasts the patient practised manipulation of the organs and titillation of the nipples. In the course of

a couple of years she observed that the tip of the left breast—the one most frequently manipulated as she

most frequently used the right hand—sometimes grew larger and projected as a kind of pulsating firm

swelling that could be made to disappear by pressure. Later the same condition, but to a less marked
degree, was observed on the right side. The size varied at different times; at the moment of turgescence

the skin was violet colored and there was a sense of pain. When Audebert examined the patient he found

her breasts well developed but containing very little adipose tissue. The left nipple was small but well

formed and supported upon a well-formed conical areola. He says "the nipple seemed to be like the

metal plug of a large top represented by the areolar region—the swelling is limited to the areola." No
conclusion as to the nature of the peculiar condition was arrived at, nor was any operation performed.

Five cases reported by Pariot and Villard (Congres de med. de Bordeaux, 1895;

Prov. med., 1896) and by Verrier (Lyon med., 1913, CXX, 11 80) are sometimes enu-

merated among the angiomas, but after having read the pubHshed descriptions we
beHeve them to have been telangiectic tumors of other species. Four of them, de-

scribed by Pariot and Villard are called "tumeur sudoripares naviformes" in the

original text. The other case is diificult to name or classify.

We found a single reference to lymphangioma of the breast in our examination of the

literature.
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MYOMA

Muscular tissue in the mammary gland occurs, first, in the form of bands of un-

striated muscle cells surrounding the' base of the nipple, second, in the basket cells or

outer layer of cells of the milk ducts, and third in the walls of the blood-vessels. These

may,'then, be looked upon as three starting points for the development of muscle tumors.

It is quite certain that tumors do spring from the former, very doubtful whether they

spring from the latter. Tumors arising from the unstriated muscle of the nipple,

usually remain localized as tumors of the nipple, and in our chapter upon the Diseases

of the Nipple and Areola (q.v.) a number of such cases receive consideration.

But as will shortly be seen, not all of the occurrences of muscle tissue in the breast,

and especially in tumors of the breast can be referred to antecedent muscle tissue,

but must be otherwise explained. For such occurrence two theories merit considera-

tion, first, that the tumors are "mixed tumors," i.e., referable to embryonal displacement

and consequent tissue confusion; second, that the muscle tissue develops through pro-

soplasia and subsequent metaplasia of the cells of the connective tissue.

Our examination of the literature shows the following cases in which muscle tissue

has entered into the composition of breast tumors other than tumors of the nipple.

Billroth (Cyclopedia of Obstetrics and Surgery, Gussero and Grandin, 1887, IX,

56) describes a completely encapsulated cysto-sarcoma that occurred deeply situated

in the left breast of a girl 16 years of age. It was removed and recurred in fouir months.

Microscopic studies showed the tumor to be a spindle-cell adeno-cysto-sarcoma. The

remarkable feature of the case was the occurrence of striped muscle cells among the

sarcoma cells.

Abramow, S. S. (Centralblatt fiir allg. Path. u. path. Anat., 1901, XII, 926) removed

a tumor the size of a walnut from the subcutaneous adipose tissue of the left breast of

a patient 45 years of age. It was known to have been present for about one month

only. It was sharply circumscribed, movable and painless. At the operation it was

found to be perfectly encapsulated and easy to enucleate. Microscopic examination

made from the various parts of the tumor showed that it had a glandular structure

variously distributed in a matrix of connective tissue in which were numerous fasciculi

of unstriated muscle cells. These stained yellow by van Gieson's stain, and were

typical in appearance. In certain parts of the tumor they were so numerous that the

glandular elements were almost excluded and the tumor appeared as a leiomyoma.

Strong. L. W. (American Journal of Obstetrics, 1913, LXVIII, 53) reports the fol-

lowing case, which he is quite correct in believing to be "unique in the literature of

breast tumors."

The patient was a married woman aged 46 years, who had had for about four years a deeply seated

tumor of the right breast. Two years before coming under observation it began to enlarge, and during the

last six months had caused some discomfort. Upon examination, a firm, uniform tumor was found in the

upper outer quadrant of the breast. It was freely movable under the skin and over the muscles. There

was no retraction of the nipple, no ulceration nor fluctuation. The tumor lacked sharp circumscription

and seemed to merge into the breast tissue.

At operation the tumor was found to be well encapsulated, to be entirely separated from the nipple,

and located to its outer side. It measured 6 by 3 cm., and had pushed the breast tissue aside in its

growth.

Upon microscopic examination it was found to consist of hyaline connective tissue mth few nuclei, and

to contain irregular bundles of smooth muscle fibers, generally circular in outline and of varying size, as

well as single fibers and small bundles of muscle cells. The nuclei were long and straight with square

ends, and occupied the centers of the fibers. There were few blood-vessels. The muscle bundles sur-

rounded the blood-vessels in a circular manner and the central opening was often without endothelium.
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NEUROMA

Tripier (" Dictionaire Encyclopedique des sciences medicale," article "Mamelle,"

Paris, 1876, 2S., iv, 371) studied two cases of what he regarded as fibrillar neuromas of

the mammary gland. They occurred as pea-sized nodules of hard structure, that lie in

the subcutaneous tissue or more deeply in the tissue of the breast. By staining with

chloride of gold, it was thought that non-medullated nerve fibers entered into their

formation and explained the neuralgic and other painful symptoms that were found

in association with them. Tripier says that to confirm the view that the tumors are

neuromas, and are of importance, it will be necessary to examine a large number of

cases. No confirmation of the observation has appeared during the 40 years that have

elapsed since his publication, so that it is evident that some mistake must have been

made.

We have not been able to discover any other mention of neuromas of the mammary
gland in the literature.
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SARCOMA OF THE BREAST

On account of its rarity as compared with carcinoma, sarcoma of the breast has been

made the subject of numerous casuistical, analytical and statistical studies, of such thor-

oughness and excellence that he who now enters the field must indeed be well armed

with facts and theories if he is to add anything new.

From the sources referred to in the literature appended to this chapter, the writer

who has dealt with the problem of the pathology of the disease has assembled the

largest collection of cases that appears to have thus far been subjected to scientific analysis,

and has arranged them into such groups as the names given by the reporters or the de-

tailed histological structure made possible. It is a woefully inadequate and inaccurate

grouping, for many tumors placed in one class quite as correctly belong in one or even

several of the others. The taxonomic difficulties, however, are only to be appreciated

by those who have actually wrestled with the problem. The following tabulation,

therefore, is simply the best that could be done under the difficulties that beset the

path of the systematist. If no other result follow its publication, it is hoped that the

reader will be impressed that future accuracy of denomination is essential for future

scientific work. We find the following cases of sarcoma of the breast in the literature:

Spindle-ceU sarcoma 206

Round-cell sarcoma ' 90

Giant-ceU sarcoma 28

Mixed- and irregular-cell sarcoma 14

Melanotic sarcoma 23

Myxo-sarcoma 27

Angio-sarcoma (plexiform, endothelioma and perithelioma) 23

Adeno-sarcoma (not cystic) 24

Adeno-sarcoma (cystic) cysto-sarcoma 169

Chondro-sarcoma and osteo-sarcoma 31

Cholesteatomata (all cysto-sarcomas) 23

Alveolar sarcomas 3

Lympho-sarcoma (including leukemia tumors, etc.) 10

Chloroma 3

Sarco-carcinoma 21

Nondescript. 143

For readers interested in the statistical and analytical studies of the subject the fol-

lowing papers will be found to contain a vast fund of useful information:

FiNSTERER, J.
—"Uber das Sarkom der weiblichen Brustdriise," Deutsche Zeit. fiir Chirurgie, 1907,

LXXXVI, 352. An excellent statistical and analytical review of 23 cases, fuUy tabulated,

followed by many references to the literature.

Gebele, H.—Zur Statistik der Brustdriisengeschwulste," Beitrage zur klin. Chirurgie, 1901, XXIV,
167. This analysis is based upon 306 cases of carcinoma, 33 cases of sarcoma and 19 benign

tumors of the breast.
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Geist, S. H., and Wilensky, A. C.
—"Sarcoma of the Breast," Annals of Surgery, 1915, LXII, p. 11.

The studies are made upon 22 original cases and 435 cases collected from the literature.

Gross, S. W.—"Sarcoma of the Female Breast; Based upon a Study of 156 Cases," American Journal

of the Medical Sciences, 1887, n. s., XCIV, 17. This is one of the most important mono-

graphs on the subject and must be regarded as one of the great classical contributions to

surgery and pathology.

Gross, S. W.—"Tumors of the Breast," American System of Gynascology, 1888, II, 247. This contains

a different analysis of 92 cases of mammary sarcoma.

Horner.—"Uber die Endresultate von 172 operirten Falle von maligner Tumoren," Beitrage zur klin.

Chirurgie, 1894, XII, 619. Although Horner has only 15 cases of sarcoma of the breast,

his analysis is complete and interesting.

PoTJLSEN.—"Die Geschwulste der Mamma," Archiv fiir klin. Chirurgie, 1S91, XLII, 593. Among

35s operations for breast tumors there were 33 cases of sarcoma, which are carefully and

systematically studied.

Schmidt.—" Die Geschwulste der Brustdriise," Beitrage zurklinischen Chirurgie, 1888, IV, 40. This paper

contains an analysis of 150 breast tumors from Prof. Czerny's clinic in Heidelburg, between

the years 1877-1886, among which there were 13 various sarcomas of the breast.

ScHUOLKR.—" Beitrage zum klinischen Bilde des Brustdriisensarkoms," Correspondenzblatt fiir schweizer

Aerzte, 1890, p. 283. An analysis of the clinical and pathological peculiarities of 41 cases

of mammary sarcoma from the clinics of Prof. Courvoisier, Prof. Socin and Prof. Billroth.

Williams, W. R.-
—" Sarcoma of the Breast," " The Medical Chronicle," Manchester, 1893-94, XIX, 289,

361. This paper analyzes the study of 2397 consecutive neoplasms of the female breast

of which 94 were sarcomas. It probably ranks next to Gross' monograph in excellence

and comprehensiveness, and has the advantage of being later in time and more in accord

with the modern views regarding tumors in general and sarcoma in particular.

Other valuable contributions whose scope is not limited to sarcoma of the breast are

as follows:

CoLEY.—"Injury as a Causation Factor in Carcinoma and Sarcoma," The Annals of Surgery, 1911, I,

449, 615. This paper contains data regarding 970 cases of sarcoma of which 1 1 were in the

breast.

FiNSTERER.—"Zur Pathologie der mannlichen Brustdriise mit besonderer Riicksicht der Tumoren,"

Deutsche Zeitschrift fiir Chirurgie, 1906, LXXXIV, 201. This paper deals only with dis-

turbances and tumors of the male breast.

ScHUCHARDT.
—

"Zur Kasuistik und Statistik der Neubildungen in der mannlichen Brust," Archiv fur

klin. Chirurgie, 1885, XXXI, I; 1886, XXXII, 277. The studies are based upon 384

tumors of the male breast of which 14 were sarcomas.

Pathology.—A sarcoma is a tumor that arises through abnormal vegetative activity

of the connective tissues, and is characterized by rapidity of cellular multiplication in

excess of cellular differentiation. The result is a tissue mass or neoplasm in which pre-

ponderance of cells is the most striking feature. When the vegetation activity is at the

maximum, the neoplasmic formation will be found to consist exclusively of cells that

through prosoplasia, or return to the embryonal type, have assumed a spherical shape

and uniform appearance; when near the maximum, of cells that preserve part of this

normal differentiation, and are of spindle shape or of various shapes; when but slightly

in excess of the normal, of cells in excessive numbers in a tissue that otherwise approxi-

mates the normal type. The ease with which the sarcomatous nature of the tumor is

recognizable is in proportion to the number of cellular elements it contains. There

may be cases in which the proportion of cells over inter-cellular and differentiated prod-

ucts is so slight as to make it difficult, if not impossible, to determine that the neo-

plasmic formation is not of adult tissue and therefore not sarcoma at all.

Such border-line cases comprise a small group concerning which the microscopist

may give the surgeon erroneous information.
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The importance of any tumor, from the surgical and cHnical points of view of recur-

rence and metastasis, is in proportion to its cellular structure. The more cellular

it is, the more rapidly it grows, the more prone it is to return and the more apt it is

to metastasize. Conversely, the more differentiated it is, the less likely it is to return

and the less likely to disseminate. This general law neutralizes the occasional errors of

the microscopist, for when the structure of the tumor is such as to make him hesitate

whether it be sarcomatous or not, and misleads him into believing it to be other than

sarcoma, the chances of return or of metastasis are always at the minimum.

As connective tissue is of almost universal distribution, those tumors that arise

from it, whether of the adult or embryonal type, may also be of almost universal

distribution throughout the organs and tissues of the body. Furthermore, as connective

tissue is a component of most tumors and as conditions in tumors are already abnormal,

it may be possible for abnormal growth of connective tissue in tumors to complicate their

structure, either by giving them a superadded fibromatoid or a sarcomatous character.

As a matter of fact, both of these conditions occur, though the former merits and receives

but little attention because it effects no important modification in the disposition and

behavior of the tumor, while the latter arouses interest because it transforms a benign

into a malignant tumor.

The development of sarcoma has not been followed, nor is it known how the disease

begins. In most cases it seems as though the cell proliferation begins as a focal lesion

and extends centrifugally and centripetally in all directions. In support of this idea is

the common experience that sarcomas begin as tiny tumors, and gradually grow larger

and remain circumscribed. But sometimes the sarcomatous change seems to pervade

an organ or a preexisting tumor, transforming its entire structure into sarcoma through

what is frequently described as "sarcomatous degeneration," a bad term as the change

is in no way related to those morbid processes known to the general pathologist as

"degenerations." "Sarcomatous transformation" better expresses the idea and is a

preferable term. A number of pathologists deny that sarcomatous transformations of

tissue, viscera or tumors can take place, but their opinion seems to be based upon a

misconception of what sarcoma is. If it be granted that the tumor arises through abnor-

mal and excessive vegetative activity of the connective-tissue cells that increase in

number more rapidly than they can differentiate, and if, as there is every reason to sup-

pose, this depends upon some abnormal stimulus applied to the connective tissue, it is

in no way incompatible either with the facts or the theory to suppose that sometimes

the source of stimulation is localized and therefore produces a focal and circumscribed

lesion, while at other times it is diffused and produces a more widespread disturbance,

the "sarcomatous transformation."

In the breast both forms of sarcomatous change may occur. Primitive sarcoma of

the breast tissue is very rare; complicating sarcoma of breast tumors is relatively com-

mon. The primitive sarcomas usually arise from focal lesions, are small and nodular

and increase slowly or rapidly about the original focus. But there are a few cases on

record in which sarcomatous transformation of the whole breast or at least a large part

of it can be supposed to have occurred and quickly transformed the entire organ into

tumor.

The great majority of mammary sarcomas are complicating. They may make

their appearance many years after other tumors—peri-ductal fibromas, fibro-adenomas,

and sometimes carcinomas—have existed. Under such circumstances the clinical

picture becomes transformed through increased rapidity of growth, or some other change
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incidental to the sarcomatous element. It is possible for the original tumor structure

to become extinguished by the sarcomatous process through compression, displacement,

atrophy or infiltration with tumor cells, but, as a rule, enough of it remains to make it

easy to determine upon what condition the new neoplasmic process was engrafted.

The structure of the sarcoma tissue varies greatly for reasons not yet understood.

One tumor is composed entirely of small round cells resembling lymphocytes but with

more cytoplasm than lymphocytes ordinarily possess; another is made up entirely of

spindle cells, sometimes small, sometimes large; a third seems to be composed of cells

of both round and spindle shape; other tumors have cells of no particular shape. It

some round-cell tumors, and in more spindle-cell tumors, giant cells are numerous.

Ordinarily the type of the cells of which the tumor is composed is used to define its

species. Thus, round-cell sarcoma, spindle-cell sarcofna and giant-cell sarcoma are the

three chief types. Tumors occur in which the cells are both round and spindle in shape

and others in which they are of no particular shape. It is a question why there

Fig. 145.- -Round-cell sarcoma of the breast which had broken through the skin and given rise to

repeated hemorrhages. (Stewart, Jefferson Hospital.)

should be a special group of giant-cell sarcomas, seeing that though such contain large

numbers of giant ceUs, they are really and chiefly composed either of round or spindle cells.

It has also been found necessary to supplement these main groups by others that

provide for other structural peculiarities. Thus, when a tumor has pigmented cells it

is usually known as melanotic sarcoma, regardless of the morphology of the cells; if a

sarcoma contain cartilage or bone, it may be described as chondro-sarcoma or osteo-

sarcoma, chondrifying sarcoma or ossifying sarcoma, regardless of its cells and other

morphological peculiarities.

To endeavor to overcome taxonomic difficulties by the use of compound terms

has been tried, with scant success, and specific denomination has often been lost in

cumbersome nomenclature.

To exemplify this difficulty, let it be supposed that a pathologist after thorough

examination and intimate knowledge of the microscopic structure of a tumor decides

to call it a "myxo-osteo-chondro-fibro-cyst-adeno-giant-cell sarcoma; can it be that

this represents a distinct species of tumor? Surely not; such excessively descriptive
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names have no taxonomic value and are confusing. Such a tumor usually turns out

to be a spindle-cell sarcoma, and as in spindle-cell sarcomas giant cells are of frequent

occurrence, and cartilage and bone are frequently found, and as in all sarcomas a myx-

edematous degeneration is frequent, there is nothing further peculiar about it, except

that it occurs as a complication in "adenoma" (peri-ductal fibroma) which is also the

most frequent mode of sarcoma occurrence in the breast, and that the glandular units

of the "adenoma" were dilated to form the cysts.

Sarcomas grow with varying rapidity and form nodes, commonly single, though

sometimes multiple and amalgamated. They are usually well-defined, though rarely

limited by capsules such as commonly surround the benign tumors. Mammary sar-

comas that are well-encapsulated usually arise through sarcomatous transformation of

benign tumors, in which case the capsule does not belong to the sarcoma, but to the

preexisting tumor.

Pure sarcoma as its name implies is usually a fleshy tumor of tissue that is fairly

uniform throughout, though this uniformity must always be in proportion to its sim-

plicity or complexity of structure. Thus, a purely cellular sarcoma is of fairly uniform

appearance, except that dissolved areas may result from hemorrhagic extravasation or

softened areas from retrogressive metamorphosis of the cells. Sarcomas containing

bone or cartilage show difi^erences of density and appearance between the cellular, the

osseous and the cartilaginous areas. Sarcomas engrafted upon adenomas or other

preexisting tumors may appear as uniform nodes in the tumors or as distributed uniform

areas and bands extending through their substance. It may not be possible to determine

by naked-eye inspection that a given tumor is sarcoma or sarcomatous.

The growing tissue of the sarcoma always contains blood-vessels, many of which

may have preexisted in the tissue in which the tumor grows, but the greater number
of which are newly formed to meet its requirements. In some cases the number of

vessels is inadequate to meet the demands of the growing cells; in others it seems to be

greatly in excess of them. The cells of the growing tumors are injurious to preexisting

blood-vessels, invading their coats, weakening them and causing frequent interstitial

and sometimes external hemorrhages or penetrating and blockading them. Its own
newly formed vessels rarely attain a perfect development. One can look on large areas

of sarcoma tissue in microscopic sections, without finding a single vessel with more than

capillary structure. Sometimes the vessels are of little more than capillary diameter

and composed of endothelial cells only, sometimes they are large spaces or sinuses still

composed of endotheUum only. Not infrequently the endothelium appears to be de-

fective so that the blood circulates in spaces or sinuses between the tissue cells without

even the endothelium to confine it. It is largely to these vascular peculiarities that the

metastatic behavior of sarcoma is to be referred.

When the cells of the tumors invade the wall and effect penetration of a vein, masses

of them may become included in parietal thrombi that are sooner or later carried away,

as emboli, to lodge and colonize in the lungs or liver. When the blood circulates through

the tumor cells, it may gather them up and carry them into the veins and so to the

pulmonary or hepatic capillary filters where they may meet destruction or grow and

produce metastatic tumors. It is possible for tumor cells to pass these filters, enter

the systemic circulation, find final lodgment in the peripheral capillaries, and occasion

systemic peripheral metastatic tumors. Thus may be explained the most frequent

form of metastasis—blood metastasis—observed in sarcoma.

No true lymphatics have been observed in the simple forms of sarcoma, hence
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there is no ready means by which the cells of the tumor can enter the lymphatic system

and be carried to the lymph nodes. For this reason it is easy to understand that lym-

phatic metastasis with the formation of metastatic secondary growths in the lymph

nodes is of rare occurrence in sarcoma. The only form in which lymphatic metastasis

is frequent is melanotic sarcoma.

The inequality and imperfection of the blood-vessels also explains the frequency

with which retrogressive changes take place in the sarcoma structure—when the cells

outgrow the vascular supply, or what is more likely, when a formerly adequate nutrient

supply becomes diminished through obstruction or other change in the imperfect vessels,

the cells cease to multiply and rapidly degenerate. Mucinoid degeneration, necrosis,

cystic change or calcification following necrosis then quickly supervenes.

Calcification in sarcoma, as in tissues generally, probably goes hand in hand with

necrosis. As the cells and cell areas die, lime salts are deposited, and then arise amor-

phous calcareous deposits, or more rarely, spheroidal and spicular deposits such as form

the calchospheres of psammosarcoma. Bone may also be formed.

It is a law, first stated by Marchand, that bone may be formed in any connective

tissue provided that sufiicient lime salts be present for the purpose.

The essentials to the formation of cartilage and bone in sarcomas

—

chondrifying and

ossifying sarcomas—have not been fully determined. The formation of collagen, fibroglia,

elastin, chondrin and ossein are all functions of connective tissue, but how interchangeable

they may become through prosoplasia and metaplasia is unknown.

In tumors that consist exclusively of cells, amorphous calcareous deposits or calcho-

spheres are found. It is chiefly in tumors with fibro-cellular structure, that cartilage

appears, and as a rule it is only in those in which giant cells are present that bone is

found. There are many round- and spindle-cell sarcomas with multitudes of giant

cells disseminated throughout their substance, in which no chondrification or ossifica-

tion occurs. The relation of the giant cells to the bone-forming property is, therefore,

uncertain. The source of the giant cells is also uncertain. They are properly described

as myeloplaxies, but surely not in the sense of referring them to antecedent bone marrow.

Their presence, together with cartilage and bone, in the encapsulated mammary sarco-

mas that develop from fibro-adenomas, has led many to conclude that such tumors

arise, as taught by Cohnheim, through embryonal sequestration, and that they are

" mixed," i.e., teratoid tumors.

Certain tumors, sarcoma-like in other particulars, are characterized by an interesting

relation of the cells to the vessels. When such can be shown, the tumor, regardless of

its other qualities, is described as an angiosarcoma. In the best characterized of these,

the cells are so disposed as to surround the vessels with a many-layered investment that

follows them throughout their entire course and is hence distinctly plexiform. Between

the irregularly cylindrical cellular formations there is an indifferent or amorphous ground-

work that seems to consist largely of disintegrated cells. In stained specimens the ex-

cellence of the nuclear staining of the cells in juxtaposition to the blood-vessels, contrasts

with the colorless amorphous intermediate cells so as to intensify the vascular relation-

ship that becomes distinctly perithelial. Such tumors are called perithelial sarcomas

or peritheliomas, because one theory of their origin teaches that the cells of the tumor

arise from the somewhat hypothetical perithelium of the blood-vessels. In cases in

which the generality of the cells is better preserved, the perithelial arrangement may
be indistinct, though the cells still show marked and definite relationship to the blood-

vessels by which they are separated into ill-defined groups.
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An alveolar arrangement thus arising justifies the term alveolar sarcoma.
' In some cases the vessels of the sarcoma are separated from the cells by homogeneous,

mucinoid or hyaline deposits, by which they are transformed into homogeneous thick

cylinders. Such appearance is characteristic of cylindroma.

The cells of certain tumors, by many included among the sarcomas, appear to arise

from the endothelium of the blood- and lymph-vessels. These are endotheliomas and

are divided into hcBmangioendotheliomas and lymphangioendotheliomas, respectively.

The cells can be traced to the endothelia of the capillaries, rarely of larger vessels, in

which they multiply and which they distend. As the number of cells increases the chan-

nels become obstructed and form the plexiform collections with which the process

seems to start, and the cells extend into the surrounding tissue in which they fade away

or are lost. The cellular character of the tumor is in proportion to the original number

of vascular elements. If they are few, there will be few, but often large ramifying

collections of cells; if many, the cell masses may be so closely approximated that the

entire tissue becomes cellular and the derivation of the cells difficult to determine.

Of the degenerative conditions that occur in sarcoma, there are two that modify the

terminology—mucoid degeneration and pigmentation of the cells.

Enormous cysto-sarcoma of the breast. (Graefe.)

Mucoid or myx-edematous change in sarcoma is very common and presents itself

in two different forms: First, in localized areas of the tumor tissue that melt away

into a liquid jelly, forming colliquation cysts without well-defined walls; second, in the

form of a mucoid change of the cells that seems to be common to them all, and to have

nothing to do with nutrition. The first is an accidental circumstance, the second a

fundamental characteristic of the cells. The first can occur in any kind of sarcoma or

other connective-tissue tumor; the second can only obtain when the cells themselves are

or have become myxoblasts. In the first the cells die and the mucinoid substance seems

to be a product of their autolysis; in the second the cells produce the mucinoid substance

while alive and multiplying. The second alone is the true myxosarcoma.

Every modern writing upon the subject contains more or less discussion as to the

validity of the name sarcoma applied to the pigmented or melanotic sacoma tumor,

and one need not read far before it becomes clear that the tumor has a different

origin, different appearance and different clinical course from other sarcomas. Thus

sarcoma, as has been shown, originates from mesoblastic connective tissues and can

occur in any part of the body, but the distribution of melanotic sarcoma is restricted to
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the skin, the eye, and the nervous system, and probably originates from epiblastic and

epithelial tissues. Sarcoma but rarely forms secondary tumors in lymphatic nodes,

though melanotic sarcoma commonly does so.

Unna, Gilchrist and others, whose studies have chiefly concerned the melanotic

tumors of the skin, are of the opinion that the cells of the tumor are of epithelial origin;

Ribbert and others think that they are of connective-tissue origin and arise from the

chromatoblasts or pigmented ameboid cells that control the pigmentation of the skin..

If the former be correct, the melanotic skin tumors are pigmented carcinomas and should

be considered among the tumors of that genus. But as the pigmented tumors of the eye

and of the nervous system and its associated ganglia, differ in appearance and structure

from those of the skin, and have cells of spindle shape or of irregular and branched

shape, it is quite possible that there are various forms of pigmented tumors in no other

way related to one another except in the pigmentation of the cells. The melanotic

tumors of the skin always arise from congenital ncBvi pigmentosi, through multiplication,

invasion, and distribution of the pigmented cells which occur in alveolus-like groups in

the center and form the mass of the nevus. For these cells Ribbert has suggested

the name chromatophores and to the nevus he gives the name of chromatophoroma.

This denomination is based upon his belief that the chromatophores are derivatives

of the connective tissues and that the njevus pigmentosus is a chromatophoroma. Such

being the case, the melanotic sarcomas of the skin are chromatophoro-sarcomas.

Very few pigmented tumors of the breast are on record, whose origin is not traceable

to antecedent pigmented moles of the skin. As the result of injury these moles or pig-

mented nasvi increase in size, their cells invade the subjacent tissues, penetrate between

the lobules of the breast tissue, and soon show by secondary growths that they have

found their way to the lymphatic nodes. Such tumors are highly malignant, recur

quickly when excised and soon determine the occurrence of so many secondary tumors in

the vital organs of the body that the patient succumbs.

Warren makes two groups of the mammary sarcomas, the indigenous and the non-

indigenous. The former are relatively frequent, the latter extremely rare. The latter

are supposed to arise from the connective tissue of the breast, precisely like sarcomas of

other tissues and organs; the former, solely from the peri-ductal connective tissue, which is

peculiar to the breast, and almost always arise in peri-ductal fibroma as a complicating

change.

The literature of sarcoma though very extensive is sadly lacking in precision. The
pathological details of the case records are so fragmentary as to be the despair of those

who review them in the hope of effecting either a systematic arrangement or a scientific

analysis.

Inattention to other than the surgical aspects of the case, makes it impossible to say

how frequently non-indigenous mammary sarcoma occurs.

A few cases -are on record in which it seems beyond doubt that the growth of the

sarcoma took place independently of antecedent tumor growth. The greater number of

these were spindle-cell tumors; a few were round-cell tumors. In none was there dis-

tinct encapsulation; in none were epithelial glandular elements in the sarcoma tissue.

The common form of sarcoma of the breast is the indigenous sarcoma, and while

this may arise occasionally from the peri-ductal tissue of the breast, without antecedent

tumor formation, it seems as though the greater number of cases result from sarcomatous

change in benign tumors—peri-ductal fibromas. There are three chief arguments in

support of this theory:
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I . A small tumor exists in the breast for a long time, then takes on a rapidity of growth

out of all proportion to what has gone before. This is well exemplified by several of our

cases of which the most characteristic is the following:

Anna C, aged 59 years, was admitted to the German Hospital of Philadelphia, Jan. 2g, 1908, with the

history that 14 years previously she had struck her left breast against a piece of furniture whereupon a

lump developed at the site of the injury. The lump did not increase in size until six months before her

admission to the hospital when she again injured the left breast, and the tumor immediately began to

grow with great rapidity. The affected breast when we first saw her was about twice the size of the

normal breast, and gave rise to considerable pain. A simple amputation was done; the tumor proved

to be a peri-ductal sarcoma.

Similar cases are reported as follows:

Anderson (Trans. Path. Soc. of London, 1872, XXIII, 254) whose patient ag^

55 years had in one of her breasts a painless movable lump, the size of a walnut, for 25

years. It suddenly began to grow, in three more years attained a measurement of 18

by 143^ inches. Monod (Med. moderne, 1898, IX, p. 152) also had a patient of 56

years who had a small tumor for 25 years that later grew rapidly until at the time of

Fig. 147.—Periductal sarcoma of the breast with ulceration of the overlying skin.

removal it weighed 10 pounds. Hutchinson (Path. Soc,London) is said to have observed

a soldier 48 years old in whose right breast, close to the nipple, a small tunior had been

known to be present for 21 years; when removed it was pronounced a " fibro-nucleated

tumor," presumably a spindle-cell sarcoma. Gross cites Pick (Trans. Path. Soc, London,

XX, 347) as having observed a tumor that required 18 years to grow as large as a foetal

head. Tillaux (Cordier, These de Paris, 1880, No. 494, p. 16) observed a sarcoma of

the breast that had been the size of an egg for 18 years, and then grew to be as large as

an adult's head in the course of a few months. He also observed a tumor that grew

from the size of a filbert to that of an egg in three years, remained unchanged for four

years and then grew to be as large as an adult's head in six months. Vignard (Gaz.

med. de Nantes, 1906, 2S., XXIV, 370) saw a woman aged 52 years in whose left breast

a small hard nodule had been observed without change for 31 years. In six more years

it grew to the size of an orange and when removed was found to be adeno-sarcoma.

Cabot (Boston Medical and Surgical Journal, 1867, LXXVII, 313) tells of a woman aged

48 years from whose breast a tumor of 20 years' duration was removed. It weighed

7 j^ pounds. Unfortunately, it is not certain that this was a sarcoma as no histological

examination was made. However, that it was such is made probable by the fact that in
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two years there was a recurrent tumor the size of an orange. Leser (Beitrage

zur path. Anat. und Physiolog., 1888, II) observed a woman of 67 years in whose

breast a tumor the size of a hazelnut existed for i6 years. When removed it was the

size of a man's fist. It was largely osseous but probably was an ossifying sarcoma.

A dozen additional cases of tumors of upward of 10 years' duration are in our notes,

but it does not seem necessary to add to this already long list.

2. The Tumors are Encapsulated.—Sarcomas are in general well-circumscribed tumors,

but they are rarely surrounded by definite membranous capsules. Mammary sarcomas

are, however, well encapsulated and freely movable during all of the early part of their

existence. As the capsule is not peculiar to the sarcoma, it is reasonable to suppose

that sarcomas of the mammary gland derive their capsules from the benign, antecedent

tumors from which they grow.

3. Mammary sarcomas are commonly described as adeno-sarcomas , adeno-cystic

sarcomas, etc., and the occurrence of the epithelial glandular element in their structure

is most easily accounted for by supposing that they develop in tumors of glandular struc-

ture, many of whose elements persist in spite of the sarcomatous change of the connect-

ive tissue.

It is impossible to determine the time at which the sarcoma makes its appearance

in an existing tumor. It is usually more a matter of guess than of certainty that the

sarcomatous change has occurred. Rapid increase of growth in an inactive tumor is

the common criterion, but may depend upon rapid growth or cyst-formation in the peri-

ductal fibroma without associated sarcoma.

The usual story told by the patient is that she met with an accident, weeks, months

or years before, that the breast swelled and became livid, and that shortly after its

return to normal a small lump was noted. For a long time this remained unchanged

or grew slowly. This lump was usually painless, insensitive, freely movable, well

circumscribed and encapsulated. So rarely were the patients themselves or their

medical advisers concerned with these "lumps," in past decades that they have rarely

been removed and examined.

Of small tumors of this kind that come under our observation, nearly all have proved

to be peri-ductal fibromas, but a few have been peri-ductal sarcomas, or peri-ductal

fibromas with spindle-cell proliferation, to a sarcomatous extent, in the stroma. What
might have been the ultimate fate of these peri-ductal fibromas had they not been re-

moved it is difficult to imagine. Judging by what has been said, above, of the duration

of the "lumps" in the breast prior to the appearance of sarcoma, it may be supposed that

some would have shown no change before the patient died; that some might have be-

come sarcomatous after many years, and some in a short time. Of those that already

showed the sarcomatous change it may be supposed that continuous sarcoma growth

and development was to be expected. It has been impossible to follow these cases,

and how many of them suffered from subsequent return of the tumor we do not know.

After a varying length of time, the patient observes that the node in the breast is

increasing in size. If she is solicitous and early seeks surgical advice, the tumor usually

meets with extirpation before it becomes larger than a mandarin orange. Fortunately,

few cases are, at present, permitted to wait so long as this, and we believe that it is

sound surgery not to wait at all, but to persuade the patient to submit to the removal

of the tumor as soon as it is discovered, even though it be no larger than a pea. The
earlier it is removed, the less is the damage done at the operation, the more likely it

will be that the operation precedes any pending sarcomatous change, or in case this
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sarcomatous change has already supervened, the greater is the chance of escape from

subsequent recurrence or metastasis.

A generation ago, when operations were attended with greater pain and danger

such cases were permitted to go untreated, and from the literature of that time we can

glean hundreds of cases, as among conservative surgeons and timid patients we can still

collect dozens of cases, in which the further progress of the disease follows a fairly definite

course.

The growing tumor, increasing in size, remains localized, circumscribed and painless.

It forms a rounded, nodular movable mass that glides easily over the muscles below

and beneath the skin above. How long it shall so continue depends somewhat upon

its position in the breast; if near the surface, the changes next to be described make
their appearance earlier than if deeply seated; if the breast be large and contain much
adipose tissue, more slowly than if the breast be small and chiefly glandular.

The growing tumor, pushing aside the breast tissue, sooner or later appears as an

eminence upon the surface, producing in-

creasing deformity as it becomes more and

more superficial. The skin over it becomes

tense, more or less discolored—sometimes

livid—and marked by large superficial

veins. As the upward pressure of the tumor

continues, the skin undergoes atrophy,

suffers more or less inflammatory disturb-

ance and becomes adherent, first at a limited

focus, then over a broader and broader ex-

tent. At this time pain is apt to be ex-

perienced. The adherence of the skin is

sometimes followed by necrosis, ulceration

and infection, and an opening appears, at

the base of which the capsule of the tumor

may be seen. The opening in the skin is

usually sharply defined. Itmay grow larger

and larger or other necroses and ulcerations

may form. If the tissue of the tumor escape the confines of the capsule or if the tumor

be of the non-indigenous variety of sarcoma which is unprovided with a capsule, or if

an existing capsule be injured by puncture or incision, the tumor tissue may project

through the opening as a fungous bleeding mass (fungus hematodes) that becomes in-

fected, and soon gives off a fetid hemorrhagic discharge. Such a mass may become as

large as a man's head, or in rare cases even larger. Until the ulceration and necrosis

become extensive there is no change in the axillary lymph nodes, and in the great majority

of cases there is no other change at this time than a slight enlargement resulting from

the bacterial infection. The patient may be in excellent general health, and may con-

tinue so in spite of the large ulcerated and fetid tumor, though extensive ulceration is

apt to be accompanied by absorption of necrotic tissue juices and of saprophytic bacteria

that may produce fever and depression. As the cause of the ulceration, the tumor

continues to increase in size and to distend the skin more and more, there is no tendency

for the ulcers to heal; they rather tend to progressive increase. Ashhurst has, however,

seen one remarkable case in which such an ulceration did heal (Trans. Path. Soc. of

Phila., 1874-S, V, 230).

Fig. 148.—Periductal (complicating) sarcoma.



Plate III

Periductal (complicating) sarcoma of the breast.
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This picture is so frequently repeated in the published case histories and in the

experience of surgeons of large practice that it is unmistakable. But there is nothing

in the picture that is characteristic of sarcoma. Any large tumor of circumscribed

character, occurring in the breast may do the same. The conditions arise through the

mechanical disturbances effected by the enlarging tumor. Nor does further examination

of the breast itself assist in the diagnosis. The breast tissue may be stretched over or

around the tumor but show no change. The nipple and areola may be stretched and

flattened, but there is no retraction. Even further examination of the tumor fails to

give any definite information as to its sarcomatous nature. It may be solid, but as it

grows larger usually becomes cystic—but so do the many benign tumors.

There are cases of sarcomas of the breast, however, that present an entirely different

history and chnical course, as can be well exemplified by some of the cases reported by

Coley (Annals of Surgery, 1898, XXVII, 260).

Cases XIV and XV in his series were sisters. At the age of 31 years each received an injury to the

right breast. In each a sarcoma began to grow immediately. In case XIV operative removal was under-

taken in five months but was followed by immediate recurrence for which a second operation was per-

formed. In 13 months five operations were performed for recurrences, and at the end of that period, 18

months after the injury, the patient died, presumably from cerebral metastasis. Case XV was not

operated upon although at the end of six months her breast contained a tumor the size of a cocoanut, and

was markedly protuberant and sUghtly fixed to the chest wall. The tumor grew with enormous rapidity

and soon began to slough. The patient died seven months after receiving the injury. Presumably these

were cases in which the sarcomas were primary and not complicating, and may have been non-indigenous

in type.

In this paper Coley reports three other cases of rapidly growing sarcomas following

injury, all probably being non-indigenous sarcomas of the breast. In a second paper

upon "Injury as a causative factor in carcinoma and sarcoma," Coley (Annals of Surgery,

1911, I, 449) mentions nine other cases in which sarcomas of the breast appeared, after

injury, at times stated as "immediately," a "few days, " a week, one month, three months

and one year. Here again the tumors may be supposed to have been non-indigenous

sarcomas of primary occurrence.

An interesting case, the nature of which is by no means clear, is reported by Larden-

nois and Moure (Bull et. mem. de la soc. d'anat. de Paris, 1914, LXXXIX, 94) and if

it can be grouped with the sarcomas of the breast, presents a picture of unique character.

The patient was a woman of 36 years, who in February, 1911, when 10 weeks' pregnant, observed

three nut-sized nodes in the upper part of the left breast. In May, 191 1, she miscarried with twins.

After this she observed that the left breast increased rapidly, the right slowly, in size. The enlargements

continued in spite of the use of a breast pump, purgation, etc. The breasts were painful and she was

unable to sleep, had no appetite and had insatiable thirst. The breasts appeared as two red and violet

globes with prominent nipples in pigmented areolae. Pressure brought forth serous fluid. The right

breast had a vertical diameter of 33 cm., a horizontal diameter of 34 cm.; the left breast a vertical diame-

ter of 37 cm. and a horizontal diameter of 39 cm. The circumference of the left breast was 69 cm.

Serpentine veins were visible through the thinned skin. The breasts were hard and resisting, the skin

fixed. In the upper inner quadrant of the left breast one could feel a bosselated indurated area the size of

the palm of the hand, over which the skin was adherent. Both breasts were movable upon the thoracic

walls. Blood examination was negative. The patient died Aug. 25, 191 1, with a temperature of

4i.S°C. Secondary (?) tumors were found in the uterus and ovaries. The description of the breasts is

interesting; they consisted almost entirely of a compact white tissue with red-brown points. Micro-

scopic examination showed the chief cells to be lymphocytes. Cultures made from the tissue were

negative.

The diagnosis was "acute neoplasmic mastitis of Volkmann." They do not attempt
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to explain the extraordinary features of the case, which may have been one of leukemia,

or of acute mammary carcinoma, which latter possibility they express in the title of their

paper, and this might be the conclusion with which the case could be dismissed from

further consideration, were it not for the following:

Vignard (Gaz. med. de Nantes, 1909, XXVII, 256) observed

a woman 49 years of age, married but without children, who in April, 1908 (about one year before a

report of the case was published), suffered from boils. At that time her left breast began to increase in

volume and caused much pain. After about eight days, and under appropriate treatment for mastitis,

the pain entirely disappeared, but the breast remained two or three times as large as its fellow, the chief

tumefaction being in the upper inner quadrant. The color was red violet, the consistence soft. At the

center it appeared ready to ulcerate. The tissue was tender when pressed. There was no enlargement

of the axillary lymph nodes. The skin became adherent to the tumor, but the latter continued to be mobile

upon the chest wall. A diagnosis of chronic mastitis was made. An exploratory puncture secured

reddish-brown fluid, and the diagnosis was changed to "blood cyst." The breast was amputated. Upon
section it was found to contain a solid tumor with a softened necrotic center and sarcomatous-looking

periphery. Microscopic examination of the latter tumor showed "sarcoma."

It, therefore, seems quite possible for sarcoma of the breast to make its appearance

with symptoms suggesting mastitis, and grow and spread with great rapidity.

It is usually by examination of the tumor after removal, and frequently only after

microscopic examination of various portions of the tumor that the correct pathological

•diagnosis can be made.

There are no variations in appearance that enable one to recognize any particular

form of indigenous sarcoma—except, of course, the presence of bone and cartilage.

This inability to make a positive clinical diagnosis of sarcoma before operation, or

a positive pathological diagnosis after operation without the use of the microscope, is the

source of much of the confusion experienced in attempting to classify the case reports.

Many tumors, undoubtedly benign, have been called sarcomas because it was thought

that the clinical picture indicated sarcoma; some sarcomas escaped detection because

benign tumors behave in the same manner and appear similarly.

Recurrence in mammary sarcoma is extremely common, and may be frequently re-

peated. S. D. Gross operated 22 times, Bryant 12 times, Hoffman 12 times, Riedel

6 times, E'richsen 6 times. Heath 6 times, Gay 6 times, Billroth 4 times and Howard 4
times, each upon a single patient in attempting to prolong life and finally extirpate the

disease.

It is not so easy to explain recurrence in sarcoma as in carcinoma. In the latter

disease we deal with a tumor whose cellular offshoots permeate long distances into the

lymphatic channels in all directions, making it impossible for the operator ever to be

certain that the eradication has been thorough. The best that he can do is to remove

everything that is removable. But in sarcoma he commonly deals with a disease that is

well localized, sharply circumscribed, very often encapsulated and concerning which he

feels certain that the eradication is complete. Something, however, is left behind, for

there are few exceptions to the rule that the recurrent tumor repeats the structure of the

growth that has been removed.

In non-indigenous and non-encapsulated sarcomas there is no certainty that the cir-

cumscription of the tumor is as sharp as the macroscopic appearance suggests, and as

histological studies of these tumors show that their cells grow for considerable distances

along the walls of blood-vessels, invading and destroying their walls, the conditions

bear some correspondence with those attending carcinoma. But recurrence of encap-

sulated indigenous sarcoma takes place, and it may take place in sarcomatous peri-
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ductal fibromas where the disease is so limited in extent and so inconsiderable in degree

that the malignant tendency of the tumor may be questioned by the microscopist.

An explanation may be found in the intra-vascular condition. If the capillaries of

the tumor be imperfect, and if the blood circulate among the tumor cells with a tendency

to detach and transport them, manipulation of the tumor can be expected to facilitate

both. The disturbances attending operation may therefore be accompanied by the

passage of an unusual number of the tumor cells into the veins. At the same time the

of)eration results in venous obstructions, venous thrombosis, various compressions

and ligations, and the cells in the small veins may be retained locally instead of being

disseminated.

The considerable or inconsiderable number of cells at any point probably has much
to do with secondary tumor growth. As a certain number of bacteria seem to be re-

quired to produce infection, so it may be that a certain number of tumor cells are es-

sential to the growth of a secondary tumor. Single, dissociated cells entering the circula-

FiG. 149.—Peri-ductal (complicating) sarcoma.

tion may be dealt with as a foreign element and destroyed by the body defences; groups

of cells capable of acting as emboli may contain some able to survive and multiply.

It may not be impossible that the greater number of cells retained in the coagulated

blood of the veins or escaped from them into the wound determines that local return

shall take place, while the smaller number that enter the circulation is not adequate to

.

determine metastasis. Though recurrence may be prompt and frequent, metastasis

may not take place at all. Thus in S. D. Gross' case, the patient was operated upon

22 times for 51 recurrent tumors, during four years, after which she was living and well,

without any further recurrences, and with no metastasis for ten years and nine months.

The type of tumor has much to do with the early or late occurrence of metastasis.

Unfortunately, it is difficult to obtain accurate data upon the subject. Presumably the

order of frequency is round-cell sarcoma, melanotic sarcoma, myxo-sarcoma, spindle-

ceU sarcoma, giant-ceU sarcoma and lastly osteo-sarcoma and chondro-sarcoma. The
unexpected is apt to occur both with regard to recurrence and metastasis.
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I. Round-cell Sarcoma.—These are indigenous or non-indigenous tumors of the

breast of both sexes and of almost all ages. The youngest case of which we can find a

record is that of Chambers (Univ. Med. Mag., 1899, II, 376), a little girl of only four

months. The tumor had been observed in the right breast when she was but five weeks

old and had grown to the size of a hen's egg in eleven weeks.

They commonly follow injury to the breast, two of the cases reported by Coley

(Annals of Surgery, 191 1, I, 449) having followed an injury after an interval of a "few

days."

Of 44 cases of sarcoma of the male breast collected from the literature 8 or 18 per cent.

are said to have been of this form.

The tumors grow rapidly, form rounded, nodular, firm, movable masses that may
ulcerate and fungate. Of the unpigmented sarcomas of the breast, they are most prone

to give metastasis to the axillary nodes. In the case reported by Banks (Clinical

Notes, 1884, p. 69)

the man suffered from round-cell sarcoma of the right breast and had enlargement of the corre-

sponding axillary nodes. The diseased breast was removed and the axilla cleaned out, but five months

later he came under observation with a recurrence, high up in the axilla and in the glands at the root of

the neck. The disease had spread with terrible rapidity, and in trying to clear the axilla of the recurrent

growth, it was found that the great blood-vessels were completely surrounded. He died six months later

with metastasis in both lungs.

In Morton's case (Trans. Path. Soc. of London, 1892, XLIV, 126)

the patient, a woman 50 years of age, had received a blow in the left breast, 10 months before coming

under observation. The breast swelled, and after recovery from the swelling a little node was found. In

the months since, this node had grown to the size of an orange, when she fell and struck the breast again.

The growth of the node then became rapid, and it increased until at the time of reporting it was as large

as an infant's head. The breast was firm and "bossed." There were two distinct nodes in its axillary

aspect, one hard, the other fluctuating. On the anterior inner surface there was a black slough the size of

the palm of the hand around which the skin was hardened and edematous. The veins about the base of

the growth were much enlarged. The nipple was retracted, not simply buried in the tumor mass as there

was no growth about it. The skin about the nipple was loose, though stretched elsewhere over the tunior.

In the axilla a firm mass the size of a duck's egg was present. It was firm, rounded and insensitive.

When the breast was examined after removal, it was found to contain a fairly well-circumscribed tumor of

white soft appearance, and without cysts. The axillary tumor presented the same appearance. Micro-

scopic examination showed the tumor to be a small round-cell sarcoma but the axillary mass contained

both round and spindle cells. This patient died after a month. Examination at post-mortem showed

the glands at the lower part of the neck to be invaded by the round-cell growth. There was no

metastasis to internal organs.

In the case reported by Putzu (Riforma Medica, 1912, XXVIII, 1380)

a man of 30 was found to have a round-cell sarcoma the size of a mandarin orange in the right

breast. It had only been observed for four months but had already caused mestatasis to glands in the

axilla.

We have not found widespread metastasis frequently reported in these cases. The

lymph nodes and the lungs are mentioned as a rule. Houzel (Archiv Prov. de Chir.

Paris, 1910, XIX, 88 ) has reported an interesting case in

a woman 45, who had the left breast amputated and the axilla cleaned out for round-ceU sarcoma,

who, three months later, observed a small tumor on the hairy scalp of the left parietal bone. As it was not

painful she paid no attention to it, but as it rapidly grew to the size of a hen's egg she consulted the doctor

who incised it with a bistoury. It bled so freely that he had to send for assistance and to suture the

wound in order to stop the hemorrhage. Twelve days later the tumor was like half an orange applied to
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the parietal bone, was covered with hairy scalp, crepitated a little, like parchment, and gave the same sense

of false fluctuation one finds in lipoma. A diagnosis of secondary sarcoma was made. An operation was

performed a little later, when it was found that the tumor sprang from the dura mater and had eroded its

way through the parietal bone, elevating the scalp. It was removed and the patient recovered from the

operation. What subsequently befell the patient is not stated. The tumor, upon examination, proved

to be round-cell sarcoma.

These tumors sometimes spring from multiple foci, which may be in both breasts.

Such may be exemplified by the case reported by Elsberg (Annals of Surgery, Phila.,

1914, XL, 767).

"The patient had been nursing a child for eight months, and six months before multiple tumors

appeared in both breasts. These enlarged rapidly so that when the patient first entered the hospital, both '

breasts were much enlarged and filled with tumors of various sizes. The operation consisted of subcutane-

ous extirpation of both breasts, and the patient was presented (before the New York Academy of Medi-

cine, May 13, 1914) to show how small a deformity was left after such subcutaneous breast extirpation.

The glands in the axilla were not enlarged. The pathological report was round-cell sarcoma."

Fig. 150.—Sarcoma in a huge infra-canalicular myxoma of the breast. (Bloodgood.)

The microscopic structure of these tumors is most simple, consisting of round cells,"

sometimes resembling lymphocytes, but sometimes very large and with considerably

more cytoplasm. The cells of each tumor are usually strikingly uniform, though some-

times, especially where nutritive disturbances occur, they may vary, some being much
larger than others and possessing large deformed nuclei. Occasionally, a giant cell

is seen in such areas though none can be found in healthy parts of the tumor. Between

the cells there is an almost negligible quantity of inter-cellular substance of amorphous

character. At the periphery of the tumor the cells extend but a short distance between

the structural components of the tissues with which the tumors are continuous. This

tumor as it grows partly pushes the tissues aside, partly disorganizes and destroys

them. The greatest extensions from the tumor masses usually follow the vessels into

the adjacent tissues.

One remarkable round-cell sarcoma reported by Billroth ("Handbuch der Frauen-

krankheiten," "Krankheiten der weiblichen Brustdriisen," 1880, p. 53) is unique in its

histological structure because it is stated to have contained striped muscle cells.

n. Spindle-cell Sarcoma.—Uncomplicating spindle-cell sarcomas of the mammary
glands seem to be uncommon. Most of them seem to belong in the group to which

the term adeno-sarcoma is applicable and which arise through changes in the stroma of

peri-ductal fibromas. One writer has ventured the opinion that pure spindle-cell sar-
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comas arise through the extinction of the glandular elements in sarcomatous peri-ductal

fibromas, but has offered no satisfactory proof of it. A case presented as a card specimen

to the Pathological Society of Philadelphia, by Kennedy and Case (Apr. 8, 1915), con-

tained a tumor that presented all of the appearances of a non-indigenous non-complicating

sarcoma. The breast contained a carcinoma at one edge of which, and well differen-

tiated from it, there was a well-circumscribed, unencapsulated whitish tumor of homogen-

ous appearance the size of a filbert. Microscopic sections showed pure small spindle-

cell structure.

The cases reported in the literature can with difficulty be separated from the compli-

cating adeno-sarcomas. The cases that seem to be fairly well-defined non-indigenous

sarcoma have the following features in common. They begin as small tumors that grow

steadily and rapidly and call for surgical intervention in about 12 months' time. They

appear as firm, movable, nodular, painless tumors that never involve the lymph nodes.

They rarely attain to a great size—the size of a fist is about the maximurh—they cause

ulceration of the skin rather early and sometimes fungate rapidly. When removed

they usually recur and in many cases the recurrence is frequently repeated and calls for

many operations. We find no reported case of uncomplicating non-indigenous spindle-

cell sarcoma in which death with metastasis to internal organs is mentioned. Per-

sistent excision of the recurrent growths is sometimes followed by apparent cure, as in

Gay's case (Trans. Path. Soc. of London, 1879-80, XXXI, 272) in which a spindle-cell

sarcoma of the breast, that may have belonged to this group, was excised six times in

six years, the patient in the meantime greatly improving in physical condition.

Still more remarkable is the case reported by Hoffman (Archiv fiir klin. Chirurgie,

XLVIII, 93).

The patient was a woman aged s° years, who in the night of Sept. 29-30, i885, first detected nodules in

the left breast. The growth of these was so rapid that they soon formed a mass the size of two fists,

which was sensitive and painful. No enlarged axillary nodes were palpable. The condition was regarded

as inflammatory and the lesion supposed to be an abscess. It was therefore punctured for the purpose of

evacuation, when only blood escaped and the lesion was found to be a solid tumor. As it continued to

grow, the entire left breast was amputated on Oct. 10, 1886. The tumor, which was as large as two fists,

easily shelled out, was nodular on the surface, grayish white in color, fasciculated and marked by numer-

ous interstitial hemorrhagic spots. Upon microscopic examination it proved to be a spiudle-ceU sarcoma

with mucoid changes. On Dec. 22 of the same year, i885, she suffered from a recurrence in the scar,

and between Jan. 6, 1887, and Sept. 26, 1889, she was operated upon twelve times for the removal of recur-

rent tumors. From Sept. 26, 1889, until Dec. 22, 1892, she was treated with Fowler's solution, and had

no recurrence, but after that date the disease came back and she suffered from recurrences and troubles

incidental thereto until she died Sept. 16, 1893.

The microscopic structure of these tumors is also very simple. They consist of

uniform cells of elongate shape. Some are short like rice or oat grains; some are more

elongate, some are much larger and much longer. The cells in the same tumor are

usually all alike. As a rule they are arranged in strands or bundles, their long diameters

parallel, the different bundles twisting and twining about one another and about the

^ blood-vessels of the tumor.

If the tumor become edematous and undergo partial autolysis, the cells may loosen

and cease to show this arrangement, but this is rare. The nuclei of the cells are vesicular

and stain well. Between the cells is a negUgible quantity of inter-cellular substance

that is amorphous in the pure sarcomas, but becomes increasingly fibrillar by the forma-

tion of fibroglia and collagen. How much of this is required to necessitate the change

of the name to the tumor of "fibro-sarcoma" is not anywhere stated and it is confusing
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to find purely cellular tumors sometimes described in fibro-sarcomas, and partly fibrillar

tumors as spindle-ceU sarcomas.

In a few rare cases, as in the one reported by Stone (Surgery, Gynecology and Ob-

stetrics, 1905, I, 400) of spindle-cell sarcoma from the breast of a man aged 2| years,

striated muscle fibers are said to have been found among the sarcoma cells.

m. The Mixed-cell Sarcomas (Round- and Spindle-cell Sarcoma).—These tumors

seem to have no peculiarities, apart from their microscopy, by which they can be dif-

ferentiated from the unmixed forms, one or the other of which they may resemble. None
seems to have been reported in which metastasis to the lymph nodes took place.

In a case reported by Powers (Colorado Medical Journal, Denver, 191 2, X, 203)

a woman aged 30 years was observed to have a large fungoid ulcerating mass involving the entire left

breast, and firmly attached to the chest wall. It was of six months' duration, had already occasioned

pulmonary metastasis, and caused the death of the patient five weeks after coming under observation.

A case reported by Clarke (Lancet, 1879, II, 200) is entirely different.

The patient was a woman 58 years old, who, nine months before the date of publication, found a small

painless enlargement in the left breast. Three months before the time of operation the tumor, which had

been growing rapidly, ruptured and discharged a quantity of bloody fluid, some of which has been escap-

ing ever since.

The tumor extended from the mid-line of the body to the axilla and vertically from 2 inches below the

clavicle to 3 inches above the lower border of the ribs. Its circumference was 24% inches, its size laterally

17 inches, vertically 13 inches. It looked about as large as an adult's head.

The breast itself was situated on the outer aspect of the growth, and just above the nipple, which was

nearly in the axilla, there was normal breast tissue; the remainder was nodular and irregular, varying in

consistency—hard in some parts, soft and fluctuating in others—and in the upper part was a sinus from

which sanious fluid was exuding. It was freely movable upon the subjacent tissues, but the skin was

adherent to it in many places, particularly at the upper part. The lymphatic glands in the axilla were

slightly enlarged. The breast and tumor were removed. The tumor weighed 17 pounds 12}^ ounces.

It was solid except at the upper part where there were several large cysts. The microscope showed the

tumor to be a spindle-ceUed sarcoma.

Here the tumor attained a large size without metastasis, and was still operable.

What became of the patient subsequently is not known.

Microscopic studies of the tumors show them to be compounded of round and

spindle cells. Sometimes the round and spindle cells are components of different parts of

the tumor, aU of the cells in such parts being similar, sometimes bundles of spindle cells

pervade the round-cell structures everywhere, rarely the cells are more or less commingled.

The latter peculiarity probably has something to do with edema and autolysis.

IV. Irregular-cell Sarcoma.-—There are sarcomas whose cells cannot be classified

because they are of no particular shape. The significance of this peculiarity is unknown.

It is usually common to all parts of the tumor, and is not attended by inter-cellular

mucinoid deposit or intra-cellular mucoid collection.

It is probable that the term "irregular cell" is employed in several different

meanings. We believe that it should be restricted to qases where the cells are without

classifiable shape. It should not be used as synonymous with "mixed-cell sarcoma."

Few tumors of the breast are described under this name. What the primary con-

dition was is not told, but Beatson (Edinburgh Med. Jour., 1909, n.s., II, 23) pictures

and gives an account of sarcoma of the breast that upon microscopic examination was

described as "irregular-cell sarcoma." After two recurrences the patient died, the

recurrent tumor having perforated the chest wall, and there being metastatic secondary

tumors in the internal organs.
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V. Giant-cell Sarcoma of the Breast.—A sarcoma of any kind, in whose substance

many giant cells occur, is apt to be called giant-cell sarcoma. There is, therefore,

lack of precision in the employment of the term, and it is not always descriptive of the

same condition.

Giant cells usually appear among the cells of spindle-cell sarcoma, and so far as

our researches go, invariably do so in breast tumors. For this reason all of the giant-

cell sarcomas of the breast are fundamentally spindle-cell sarcomas or rarely, mixed-

cell sarcomas. In the latter the giant cells appear among the spindle cells.

The giant cells occur in sarcomas unde'r two different conditions in which they may
mean two different things:

1. The Giant Cells are Irregularly Distributed Throughout Unhealthy Parts of the Tumor
Tissue, as part of a retrogressive or abnormal condition characterized by great inequality

in the size, shape and proportions of the cells. In such areas the structure becomes

confused. There are some irregular cells, some spindle cells large and small, some very

large round cells with immense diseased nuclei, some gigantic spindle cells with equally

immense and equally diseased nuclei, and finally few or many giant cells of all sizes with

from two to a dozen nuclei in various stages of health or disease. Under these circum-

stances one cannot be sure that the giant cells are of other than accidental occurrence,

whose formation has resulted from nuclear multiplication without associated cyto-

plasmic cleavage. Whether it is justifiable to call tumors with circumscribed or wide-

spread areas showing such appearance "giant-cell sarcoma," is a question that merits

serious consideration.

2. The Giant Cells are Uniformly Distributed Throughout the Healthy Tissue of the

Tumor.—Under these circumstances the giant cells share in the general good health

of the tumor tissue and are of uniform or fairly uniform size and appearance, have a

fairly uniform number of nuclei, and give the tissue a character that suggests close re-

lationship to bone-forming tissue and justifies the appellation of the term " myeloplaxes"

so frequently employed by French writers.

That the giant cells of sarcoma are in some way concerned with bone formation is

shown by the fact that giant cells occur in practically all osteo-sarcomas and ossifying

sarcomas, but at this point they are to be considered without reference to bone formation,

in tumors in which no bone has formed.

Billroth (Deutsche Chirurgie, Lieferung 41, p. 58) seems to have been the first to

record a case of giant-cell sarcoma of the breast, describing it as an "alveolar giant-cell

sarcoma." Its histological structure is figured in his text and is peculiar as was the tumor

itself, which when excised, reappeared in the axillary lymph nodes as well as in the wound.

What would have been, the ultimate fate of the patient is unknown as she died of

erysipelas.

A review of the reported cases shows that the giant-cell sarcomas of the breast are

usually recognized, as such, only after removal and microscopic examination. There

is no way by which to foretell that giant cells are present. The tumors are usually

described as rounded, nodular, firm, well-circumscribed, and encapsulated growths,

that develop slowly, ulcerate and behave like other sarcomas and benign tumors of

nodular character. In none of the cases of uncomplicating and uncomplicated giant-

cell sarcoma, did invasion of the lymph nodes occur. On the other hand, when the

tumors are compHcated like that of Billroth, Malloizel, Autefage and Bornait-Legueule

(Bull, et mem. de la soc. d'anat de Paris, 1904, LXXIX, 674), the unexpected may
happen.
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This patient was a woman aged 48 years who in 1902 discovered at the base of the left nipple a nodule

the size of a pea. In four or five days it grew to the size of an egg after which it remained stationary for

about a year, then began to enlarge rapidly, and to ulcerate. Irradiation with .r-rays was practised

without distinct effect and the tumor became as large as an adult's head, was hard, nodular, super-

imposed by thin skin with dilated veins and surmounted by an ulceration the size of the palm of the

hand. No enlarged lymphatic nodes were found in the axiUa. The tumor was removed. Upon
microscopic examination it proved to be an adeno-sarcoma with complicating spindle-cell sarcoma of the

stroma, many giant ceUs being found in the tissue. Later, however, there was a return of the disease, but

in the form of adeno-carcinoma, in the lymph nodes.

Adeno-sarcomas containing giant cells commonly return and may also cause metas-

tasis. The frequency with which they sometimes return is opposed to the frequently

made statement that they are "benign" forms of sarcoma. Riedel (Centralblatt f.

Chirurgie, 1881, VIII, 636) removed six recurrences in 20 years following an operation

for giant-cell sarcoma. The patient finally died but seemed to have no metastatic tumors.

Uncomplicating sarcomas with giant cells may also be metastatic though the distri-

bution is not extensive. The case of Moure and dejong (Bull. et. mem. soc. d'anat.

de Paris, 1914, LXXXIX, p. 32) may exemplify

this:

A woman aged 67. Ten years before coming under ob-

servation, found a nodule the size of a nut in the right breast

below the nipple. It enlarged to such an extent that the left

breast was twice the size of the right and contained a wooden

induration forming a compact mass, well defined and sharply

circumscribed. It was painless, not tender, and movable.

There was one palpable lymph node in the axilla. The breast

was amputated. Microscopic e.xamination showed the tumor
to be made up of large spindle cells with giant cells here and

there. The patient died of pulmonary disturbance two

months later and was found to have metastatic tumors in

both lungs.

A peculiar and interesting case, the exact nature

of which is open to some doubt, is reported by

Lorrain and Menard (Bull, et mem. soc. d'anat. de

Paris, 1909, XXXIV, 103).

The tumor occurred in the left breast of a man aged 86 years, and in the course of a year grew to the

size of a child's head. It was irregularly nodular, slightly sensitive, painless, and unattended by enlarge-

ment of the axillary lymph nodes. It was removed and the aged patient died seven days later.

The presence of giant cells in other forms of sarcoma will be discussed under other and
appropriate headings.

VI. Myxo-sarcoma.—As has been said, this term should be reserved for those forms

of the tumor in which the mucinoid change goes hand in hand with the growth of the

tumor cells, which can justly be termed myxoblasts, and in which it gives the entire

structure a uniform quality.

Unfortunately it has been applied to tumors in which circumscribed or widespread

mucinoid change has occurred in the tissue of the tumor as the result of nutritive dis-

turbance. What is worse has also sometimes been done, that'is, an edematous state of

the tissue has been mistaken for a myxedematous condition and the tumor misnamed in

consequence.

It is not easy to assemble reports of uncomplicating myxo-sarcomas of the breast from
the literature as many of the cases that have been described under suggestive names
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commonly prove, when carefully reviewed, to be something else or to have no adequate

description of the microscopy accompanying them. Fortunately the matter is of little

importance as the tumors are without clinical characters that enable their nature to be

recognized prior to the pathological examination, and do not seem to differ from others

either in course or in progress.

These tumors may appear very early in life, Sheild ("Diseases of the Breast," London,

1898) having removed a myxo-sarcoma from the breast of an infant aged six months.

It also occurs after middle life. Vignerat (Bull, et mem. de la soc. d'anat de Paris,

1889, LXIV, 48s) observed

a woman aged 54 years who since 28 yea rs of age had a tumor the size of a nut in the left breast. By
February, 1886, it had grown to the size of a plum, but between that time and July, 1889, it grew to weigh

SS grams and have a circumference of 74 cm., when examined microscopically after removal it was

called myxo-sarcoma.

This case shows that the tumor may attain a great size, as does also the case of

Boddaert and VercoulHe (Bull, et mem. de la soc. d'anat. de Paris, 1907, LXXIV, 226)

a woman of 57 years, who had a distinct tumor in the right breast for several months. It was
rounded, nodular, covered with skin showing large veins. There were no enlarged axiUary nodes. When
removed at operation the tumor weighed 3350 grams, was of a grayish-white color, divided by yellow-

ish bands and was histologically diagnosed a ' fibro-sarcoma myxomatoides."

Moore (Proc. Path. Soc. of Dublin, 1875-77, n.s., VII, 216) saw

a woman 35 years of age who, in the seventh month of pregnancy noticed that her left breast was
getting hard and black and giving her a greal deal of pain now and then. The condition continued for

six years, when it broke and she nearly bled to death.

Immediately after this accident the breast began to grow and has continued ever since. The mass was
removed at operation and weighed 5 pounds 4.^2 ounces and presented a peculiar appearance, there being

a large cavity in the breast in which the tumor lay imbedded. There were two small abscesses but no

enlarged lymph nodes in the axilla. A microscopic examination of the tumor was made, and it was
called myxo-sarcoma.

Lilienthal (Ann. of Surgery, 1905, XLII, 455) observed

a woman aged 29 years, who six years before found a small painless nodule, the size of a marble, in the

right breast. It grew rapidly especially during the last year and involved the entire breast which is as

large as an adult's head. The tumor is nodular and cystic and adherent to the skin which is purphsh

and shows numerous blue veins. The whole mass was attached to the breast by a flat pedicle 6 inches

wide by ^i inch thick. A few soft glands could be felt in the axilla. Radical operation was performed.

Dr. Mandelbaum reported that the tumor was myxo-sarcoma with cystic degeneration.

The myxo-sarcoma should be recognized without difficulty in most cases. The
presence of the mucinoid substance should give it a soft quality and the cut surface a

shining quality. Pressure should cause the gelatinous substance to exude. In true myxo-

sarcoma the tissue should be uniform. In the spurious varieties with local mucoid

metamorphosis, there may be cysts of varying size caused by complete mucinoid trans-

formation of the tissue.

The microscopy usually reveals the peculiar multipolar and stellate cells of the so-

called mucoid tissue. Specific stains are required in all doubtful cases, to show the

presence of the mucin by microchemic reaction.

The difficulty of recognizing myxo-sarcomas is greatest when it occurs as a complica-

tion in peri-ductal fibroma or peri-ductal myxoma. This, however, will be discussed

elsewhere.
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VII. Melanotic Sarcoma of the Breast.—We have been able to assemble 22 cases,

from the literature, and from our own experience we add one, making 23 cases upon

which to generaUze regarding this tumor. The cases, from the literature, are reported

by Betagh, Billroth, Bryant, Buff, Butlin, Coley, Cornil and Ranvier, Crede, Fioriani,

Horteloup, Langenbeck, Marcano, Nunn, Stone, Vieregge, Velpeau, Wacker, Williams,

and Winckel. Five of the reported cases, those of Betagh, Butlin, Crede, Langenbeck

and Marcano, were in men.

Full particulars are not available in all cases. Some that have been included being

specimens in the museums of Guy's and St. Bartholomew's Hospitals, introduced to make
the collections as complete as possible. Winckel's case is known to us only from the

drawing from the microscope that appears in his "Lehrbuch der Frauenkrankheiten,"

1886, p. 756, about which nothing is said in the text.

The earliest occurrence of the disease seems to have been recorded by Vieregge

(Northwestern Lancet, St. Paul, 1891, X, 28) but the bound copy of the journal which

we obtained was imperfect and the number containing this paper was missing. The title

is, however, sufficient
—

" Melano-sarcoma of the Breast of an Infant"—to show that the

tumor may occur in early childhood. The oldest male patient

was observed by Buff (Inaug. Diss., Miinchen, 1904), and was

63 years of age. The oldest female patients was seen by Nunn
(see Williams' "Diseases of the Breast," London, 1882, p. 105)

and by Hourteloup (Bull. acad. de med. de Paris, 1870, XXX,
787) and were 73 and 75 years of age, respectively.

Most of the tumors are traceable to pigmented "moles" or

"warts" upon the skin, and fall in the group concerning the true

sarcomatous nature of which doubts have been raised by Unna
and Gilchrist. As examples of such Buff's case, already cited,

may be described:

The patient, a man aged 63 years, had for six years observed a pea-sized J^i''- 152-—Adeno-sar-

node beside his right nipple. In three years it increased to the size of a hen's
fwv,;..<.„j, )

egg and developed a painful ulceration. It was extirpated and upon micro-

scopic examination proved to be melano-sarcoma. In two years and six months there was recurrence

and a radical operation was performed.

For the other sex Nunn's case, already mentioned, may be given:

The patient, a woman aged 73 years had a group of melanotic "warts" of the skin of the right breast

toward the lower border. They enlarged, the axillary nodes became invaded, and five months later she

died of hemiplegia.

The case reported by Hourteloup (Bull. acad. de med., Paris, 1870, XXX, V, 789)

may also be cited.

The patient was a woman aged 75 years. When 56 years old she observed several fissures about the

right nipple and a slight oozing of blood. About two years after this she noticed a little node the size

of a nut, that increased and indented at the center, and found a slightly nodular tumor 5 cm. high and 7

cm. across. It caused lancinating pain, and continued to enlarge until it was the size of an orange. A
sero-sanguinolent discharge occurred, followed by a dark bloody fluid. Amputation of the breast was
performed, and the tumor was found to be "melanotic sarcoma."

But not all cases originate from the skin. Thus the tumor reported by Fioriani

(La Clinica Chirurgia, 1902, No. 9—see Jahresbrichte fiir Chirurgie, 191 2, p. 580)

began a year before coming under observation with dripping of a whitish disagreeably
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smelling fluid from the nipple and a decrease in the size of the gland which became but

one-half the size of its fellow. The upper outer quadrant contained a pigeon's egg-

sized encapsulated tumor and the axillary nodes were enlarged. Upon removal and
microscopic examination the tumor was pronounced to be a melanotic lymphangio-

sarcoma. Haeckel (Archiv f. klin. Chirurgie, 1894, XLVII, 275) reports from Prof.

Reidell's clinic at Jena, a melanotic sarcoma as large as a clinched fist, that occurred as

a sharply circumscribed tumor deeply situated in the substance of the breast.

Billroth (Deutsche Chirurgie, Lieferung, XLI, p. 56) has described an alveolar

melanotic sarcoma.

It occurred in a woman aged 68 years, had made its first appearance three years before, and when
observed was the size of a child's head, hard,- nodular, adherent to the skin, and accompanied by palpable

axillary lymphatic nodes. A radical operation was performed but when she was discharged from the hos-

pital, there was already a secondary metastatic tumor on the back. She died in eight months, the total

duration of the disease being four years.

The melanotic sarcoma of the breast may be secondary. Thus Bryant ("Diseases

of the Breast," p. 456) observed

a married woman, the mother of one child, who came under observation with the right breast covered

and filled with melanotic lumps the size of nuts. There were similar lumps over the sternum, abdomen
and back. The axillary lymphatic nodes were much enlarged. Ten months previously she had had a

black tumor the size of a walnut removed from the left forearm, where it had originated from a mole.

He also observed a second woman, aged SS years who came under his observation four months after

having had a melanotic tumor the size of a duck's egg removed from the skin over the sternum where it

originated from a mole. Upon examining the patient, many melanotic growths were found disseminated

over the sternum, both breasts and the abdomen. The axillary lymphatic nodes were enlarged.

Velpeau ("Traite du Maladies du Sein," 1858, p. 432) observed two cases of "pig-

mented cancer" of the breast. In one the disease was in the right breast and consisted

of a tumor the diameter of a silver dollar, situated exclusively in the skin and about

I cm. in thickness. It was ulcerated at two points and discharged a black juice. The
other patient had a tumor the size of a nut situated just outside of the nipple of the

left breast. It was nodular and concrete. Both women died without operation, with

numerous small black tumors of the skin, in the lymphatic nodes of the neck and in the

internal organs.

The wide dissemination of the secondary metastatic tumors is well shown in the case

reported by Wacker (Inaug. Diss., Rostock, 1884) in which there were nodes in both

breasts, in the lymphatic nodes of the left axilla, the spleen, the mesenteric nodes and

the brain.

The tumors described as melanotic sarcoma, are therefore, various in origin, in

course and disposition. Some arise from the skin; some apparently not. Some grow

to a large size before becoming metastatic; others are metastatic quite early. Some are

metastatic to the lymph nodes, others chiefly through the blood.

They all have in common a blackish pigmentation of the cells and a high degree

of malignancy.

The recognition of the tumor may be dif&cult or impossible, before operation, if the

pigmented character of the tumor tissue cannot be seen. Ordinarily the tissue is so

deeply pigmented as to be described as black. Section of the tumor shows a uniform

structure and a uniform black color. If the sarcoma tissue be penetrated by vessels or

strands of connective tissue, and if it contain some adipose tissue it may lack uniformity

and be somewhat variegated. In some cases the pigment is insufficient in quantity to

produce blackness, when the color may be brown.
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When histologically examined, the tumor is found to be composed of cells that

vary in appearance and in size in different cases. When it is possible to trace the cells

from the seat of origin to the deeper tissues they may be large, epithelial in appearance,

and extend in prolongations that branch and ramify as in squamous-cell carcinoma,

but differing in being pigmented and showing no tendency to cornify.

The nearer the surface the cells are, the larger they are, and the more distinctly

epithelial they appear; the deeper into the tumor one extends the examination, the more

regular, more numerous and more sarcoma-like they become. In the secondary tumors

the cells occur in uniform masses like sarcoma, but commonly deeply pigmented. It is

not impossible for the secondary metastatic tumors to be lacking in pigment.

Fig. 153.- -Adeno-sarcoma of the breast. The usual loose periductal fibrillar tissue has become purely

cellular in type.

In most cases the cells are round in shape, but occasionally one finds spindle cells

also deeply pigmented. We have found no references to the occurrence of such tumors

in the breast, however.

The pigment is melanin. Cornil and Ranvier ("Manuel d'Hist. Path.," I, 331)

in describing a case observed by them, state that " the melanotic substance was contained,

not in the connective tissue, but in the epithelial cells of the glandular acini. Here the

pigment had evidently been secreted by the cells themselves." It is to be supposed

that "glandular acini " as used here means nests of tumor cells, and not acini of mammary
tissue.

VIII. Chloroma.—This pecuHar and rare tumor is Hke sarcoma in being purely

cellular, and is characterized by the presence of certain lipochromes that give its tissue

a bright green color on fresh section. Its true nature not being understood, it seems not

illogical to mention it with the sarcomas, and since it is colored, not far from the pig-
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mented sarcomas. It has two modes of occurrence, one, the more frequent, in connec-

tion with the flat, short and irregular bones, which has given rise to the supposition that

it is a tumor of the bone marrow composed of pre-myelocytes; another, independently

of the bones that seems somewhat to controvert the theory. The former is commonly
accompaned by the appearance of the Bence-Jones protein in the urine, the latter with-

out it. In some of the cases of chloroma that seem to occur independently of any con-

nection with the bones or bone marrow there are blood changes that have given rise to

the opinion that the disease may be related to leukemia. Cases occur, however, without

these blood changes, so that the explanations thus far given for the occurrence of the

tumor are all unsatisfying.

Seven occurrences of the various forms of chloroma of the breast have been found

in the literature. One of these, mentioned by Sheild ("Diseases of the Breast") is a

specimen in the Museum of St. Bartholomew's Hospital. It was taken from a boy 10

years of age, and was called a round-cell sarcoma of the breast. The lad also had

orbital and cranial tumors, all of a bright green color.

Lawrence (Medico-Chirurgical Transactions, III, 72) observed

a case, in an Italian, a man aged 53 years, who suffered for a year with an ulcerating tumor of the right

breast. The skin and adjacent tissues were extensively infiltrated and the axillary and clavicular lym-

phatic nodes were invaded by what was thought to be scirrhus cancer, and he suffered from edema of the

upper arm. At the necropsy the whole of the soft parts of the right side of the chest were found to be

infiltrated by hard, quasi-fibrous growths of bright yellowish-green color.

The thoracic muscles, anterior mediastinal glands, spleen and diaphragm were invaded by growths of

similar nature, evidently by extension. There was hydrothorax with collapse of the lung. All of the

metastatic growths were firm and of a bright green color.

Huber (Archiv der Heilkunde, 1878, XIX, 129) reported a case in which tumors in

themammary gland were first observed, and followed by others in the orbit, nasopharynx

and over the parietal bones. The blood was not examined until after death, but showed

a considerable increase of leucocytes that bear correspondence with the cells found in

the tumors.

Trinithek (The Lancet, London, 1903, II, 158) observed a similar case, the tumorswere

in the mamma, orbits and lymph nodes. The blood picture was that of acute lymphatic

leukemia.

Weinberger (Zeitschrift fiir Heilkunde, 1907, XXVIII, i) observed a case of chloroma

effecting the left mamma, the liver, spleen and lymphatic nodes. The blood picture

was that of acute lymphatic leukemia.

Simon (Berliner klin.Wochenschrift, 1912, XLIX, 893) reports a case of mammary
tumor that occurred in Kuttner's cUnic, and was mistaken for carcinoma. At the opera-

tion, the tumor was found to have a green color. Examination of the blood showed 47.6

per cent, of myeloblasts and a smear from the tumor showed numerous myeloblasts and

myelocytes.

Ried (Beitrage zur klinischen Chirurgie, 1915, XCV, 47 (reports:

The case of a woman 30 years of age, married but without children, who five and a half months

before, observed a lump in her left breast. In the course of two or three weeks it attained the size of a

lemon, when she discovered that there were little tumors in her right breast. Three weeks of A'-ray

treatment caused the tumor in her left breast to diminish almost to disappearance but later it began

renewed growth in spite of the continued treatment. The tumors in the right breast were not influenced

by the irradiation. Five months after coming under observation enlarged lymphatic nodes were observed

in both axillse.
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In addition to the breast tumor the patient suffered from jaundice and had two uterine fibroids (?).

At the first operation choledochostomy was performed and the right breast with a small portion of skin

was removed. The patient recovered with a biliary fistula, but complete relief from the jaundice. Four

weeks later, at a second operation, the left breast was amputated. The patient left the hospital with the

biliary fistula and without improvement in her general condition. Blood examination showed 13,620

white blood corpuscles at one time, and 14,750 at a second count, hemoglobin 82 per cent. Differential

count normal. No Bence-Jones protein in the urine: In five weeks she died. As she lived several

hundred of miles from the hospital, and died at her home, little could be found. The local doctor stated,

however, that before her death she developed a tumor of the rectum that he regagrded as a sarcoma.

The pathological examination of the amputated breasts showed that each contained a tumor of pre-

cisely similar character. That in the right breast occupied the greater part of the gland, conforming to

its size and shape, and extending into the neighboring adipose tissue. Only a small portion of the normal

breast tissue could be seen with the naked eye between the tumor and the skin. The section through the

tumor showed a striking green color with red and purple spots sprinkled upon it. After fading in formal-

dehyde solution, in which it was preserved, the bright green color could be brought back in H2O2. The
tumor in the left breast was smaller but showed the same kind of tissue. The axillary lymphatic lymph
nodes were about 2 cm. in diameter, were firmer than normal, and showed the same green color of the

breast tumors. The neoplasm was not confined to the nodes but spread from them into peri-glandular

tissue.

When examined with the microscope the tumor was found to be composed of cells whose general

appearance conformed to those of large round-cell sarcoma, but upon careful study was found to belong to

the myeloblastic tissues. They were very irregular in shape, approximately oval except in places where

they were compressed, contained much cytoplasm in which were eosinophihc granules, and single, large,

vascular, oval nuclei with considerable variation in the quantity and arrangement of the chromatin.

Mitotic figures were frequent, and occasional deformed double nuclei suggested amitotic cell division.

This tumor belongs to the group of Tare chloromas that arise independently of the

periosteum or bony structures, and is peculiar in that it lacked the accompanying

leukemia.

In four out of the seven cases of chloroma a diagnosis was possible by blood examin-

ation; in three it was made only after operation and examination of the tumor. Reid

thinks that in all but his own case it ought to have been made before operation by
blood examination.

There is much discussion as to whether the leukemia is the primary trouble and

the occurrence of the tumors secondary or the tumors primary and the leukemia second-

ary. Dock, Butterworth, Fabian and others adhere to the former theory, Borst to

the latter.

XI. Leukemic Tumors of the Breast.—Closely related to chloroma but without any

color, and usually mistaken for sarcoma, are a few tumors of the breasts that have

made their appearance during the course of leukemia.

Such have been reported by McWilliams (Annals of Surgery, Phila., 1912, LV,

439; Am. Jour. Med. Sciences, 1912, CLXIII, 518).

The patient was a woman aged 33 years, mother of one child, who two weeks before coming under

observation, had noticed a movable lump in the upper outer quadrant of the right breast. A piece was

removed for examination, and the pathologist reported "benign lymphoma." Later other nodes

appeared in both breasts, the axillary lymphatic nodes enlarged and the diagnosis was changed to

"lympho-sarcoma." Both breasts were removed. Later it was discovered that the patient suffered

from leukemia, the only objective sign of which was the disturbance in the breasts.

Dencker (Jour. Amer. Med. Ass., 1911, LVI, 417) has reported a case of extensive

leukemia infiltration of the mammary gland and skin.

The patient was a woman aged 47 years, mother of four healthy children. The trouble dated from
about nine months before, when she suffered from redness and itching of the nose soon followed by swell-

ing of the nose and lips. She was treated by several physicians for eczema, etc. The lower eyelids
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became edematous, she was hoarse, short of breath and had pain on swallowing. Her teeth were in bad
condition. The pinna of the right ear was enlarged to almost double its normal size and was of a reddish

,
color. All of the superficial lymph nodes of the body were enlarged, the largest being those of the axilla.

The breasts were symmetrically enlarged, firm and infiltrated. They were movable. The skin over

them was tense and shining but not fixed. The nipples were not retracted. No separate nodules could

be felt. An abdominal tumor could be felt in the left hypochondrium. A tumor the size of a walnut

was present in the skin in the posterior axillary fold of the right side of the thorax but it later disappeared.

The blood count showed 110,000 white corpuscles, 82 per cent, being small and 6 per cent, large lym-

phocytes. The urine contained albumin and a few casts.

The patient died and a careful autopsy was performed. The mammary glands were found to have
been replaced by a mass of lymphoid tissue of uniform consistence resembling sarcoma tissue in gross

appearance, and such a mass dissected away from the skin and adipose tissue measured 12 by 12 by 4
inches and weighed 350 grams. Microscopic examination showed that the proper structure of the

mammary glands had almost entirely disappeared, only occasional isolated tubules being found here and

there in the mass of large and small round cells that made up the new growth. These cells infiltrated the

connective tissue of the nipple and areolas, up to, but not into the epithelium, accounting for the swollen

condition of the areolas.

Some of the peculiarities of this case recall the extraordinary cases of acute mammary
sarcoma described by Lardennois and Moure and by Vignard, already described. In

the former of these, careful blood examination showed no leukemia; in the latter no

blood examination seems to have been made.

X. Angio-sarcoma.—As it has long been customary to group the sarcomas accord-

ing to the type of cells preponderating in their structure, the fact that those cells fre-

quently bear a definite relation to the vessels of the tumor has often been overlooked,

except when strikingly distinct. This probably explains why the species "angio-sar-

coma" fails to appear in the excellent synoptical and statistical papers of Beckton,

Finsterer, Gebele, Gross, Horner, Poulsen, Schroeder and others.

From our researches in the literature we have been able to assemble 30 cases of

sarcomas falling in this group, and variously called angio-sarcoma, hemangio-sarcoma,

lymphangio-sarcoma, perithelioma, endothelioma, plexiform sarcoma and cylindroma.

Some appear as mere mention of the occurrence of cases into statistical complications,

some as case reports or collected cases in monographs. They present as great diversity

of microscopic structure and origin as the various names suggest, and comprise three

or four distinct sub-species of tumor of interest to the general pathologist.

In reading the case histories one finds that the peculiar histological structure

of these tumors in no way modifies their clinical occurrence or their naked -eye appear-

ance. The recognition of the true nature has apparently always followed microscopic

examination.

In the case reported by Licini (Riforma Medica, Napoli, 191 1, XXVII, 13 19) the

patient,

a woman aged 73 years, first observed a small nodule, the size of a nut, beneath the nipple of the left

breast. It was freely movable and painless. In the course of three years it was the size of a pigeon's egg,

in four years the size of a duck's egg. The rounded form, movability and freedom from adhesion to the

skin continued. It was removed and upon microscopic examination proved to be "hemangio-sarcoma."

Schmidt (Archiv fiir klin. Chirurgie, 1887, XXXVI, 421) has given us the largest

collection of cases of angio-sarcoma—eight from Prof. Czerny's clinic at Heidelberg,

two from Prof. Lassen's clinic and one from Dr. Antoni, making eleven cases in all.

The patients varied from 26 to 75 years of age. Seven were married, six had had children.

Seven occurred in the right and four in the left breast. The size varied from a hen's

egg up to a child's head. The tumor always formed a single node—multiple nodes were
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never found. The consistence of the tumors was usually soft, elastic and sometimes

semi-fiuctuating. They were all freely movable in the breast, and sharply differentiated

from it. In every case they were widely adherent to the skin that was usually reddened,

and once perforated. There never was invasion of the axillary nodes, and in only four

cases could the lymph nodes be palpated.

Rapid recurrence in the scar usually followed operation.

His description of the microscopy of these tumors stated that they showed a reticu-

lated or alveolar arrangement of the cells which were in close relation to a network of

fine capillaries. New capillaries are found, the intermediate tissues are compressed,

then drawn into the sarcomatous degeneration. Thus is formed a tumor whose fine

capillrry framework encloses a conglomerate of proliferated perithelium. With subse-

quent destruction of the capillaries necrosis of the cells occurs. The destruction may
be hyaline, beginning in the capillary remnants and extending to the approximated

cells and resulting in the formation of Meckel's tubes—cylindroma—or mucoid change

beginning in the cell masses themselves and extending outward.

From this description it is clear that perithelioma and cylindroma comprised the

greater number of the tumors studied by Schmidt.

We have found three occurrences of endotheliomas of the breast with sufiicient in-

formation to be useful. These were all in women between 21 and 31 years of age, and

are reported by DaCosta, Simpson and Robinson. We were unable to secure access to

the journal containing the case of Bossi (N. Ercolani, Pisa, 1905, X, 427 et seq.).

DaCosta (American Medicine, 1903, V, 1024) observed

a woman aged 31 years who three months before coming under operation observed a nodule the size of

a pea in the upper outer quadrant of the left breast. It caused a dull aching pain. In the three months

following the discovery of the tumor it increased to the size of an English walnut, and became irregular,

hard, movable, covered by healthy skin, and unaccompanied by enlarged axillary glands. Fearing

carcinoma, a radical Halsted operation was performed. Prof. Coplin examined the tumor microscopic-

ally and found a curiously fibrillated connective-tissue stroma with nests of endothelial cells of various

shapes and sizes, but most of them round or oblong. Within these nests were many sinuses without

distinct walls but marked by closely packed ceUs of the type already mentioned. Many of the sinuses

were empty; some contained blood. Near the center of many of the large cellular collections was found

a detritus composed of red blood corpuscles and fragmented endothelial cells. Within the stroma were

quantities of blood-vessels filled with mattered blood as well as many collections of pure blood. The
tumor was not encapsulated.

Simpson (Jour. Michigan Med. Society, Detroit, 1907, VI, 285) observed

a woman, Il-para, aged 30 years who 13 months before had observed a small lump in the right breast.

It increased slowly in size and gave no pain. Its physical qualities caused it to be regarded as a cyst, but

when punctured it yielded only bloody serum. At operation no cyst was found, but a cavity separated

from the normal tissue by a wall of necrotic and broken-down tissue was found. There was no distinct

tumor mass. The diseased tissue was all carefully removed. In two months there was recurrence, the

new growth also quickly breaking down. A second operation was performed and a mass as large as a

man's fist was removed. The microscopic examination showed proliferating cells much resembling

endothelial cells arranged in alveolar form. The microscopic diagnosis was endothelioma. Later the

entire breast, the pectoral fascia and muscles and the contents of the axilla were removed. An enlarged

lymph node was found.

Robinson (Proc. of the Surgical Section of the Royal Society of Medicine, London,

1913-14, VII, 108) observed

a woman aged 21 years who had discovered a painless tumor in her right breast four months before.

When examined, two hard nodular swellings were found in the right breast just above the nipple, one in



400 THE BREAST

the outer, one in the inner quadrant. They were firm, nodular and movable. The skin was not

attached. Three hard nodules were found in the axilla. Radical amputation was performed. The
tumor upon examination by Dr. Lazarus-Barlow was said to be peri-endothelioma.

He also observed a woman 38 years of age, a nullipara, who four months before had accidentally

discovered a lump in the right breast. It was nodular, the size of a hen's egg, well defined, movable, and
unattached to the skin. Upon operative removal, the tumor was found to consist of reddish tissue and

was diagnosed perithelioma.

Endothelioma also occurs in the male breast, cases having been reported by Romer
and Rothmann ("Ein Fall von Cystischeendotheliom der mannlichen Brustdriise,"

Inaug. Diss., Wtirzburg, 1891).

XI. Chondro-sarcoma and Osteo-sarcoma of the Breast.—The first description of

a tumor of the breast containing bone and cartilage seems to have been given by Theoph.

Bonet ("Sepulchretum anatomicum, seu anatome practice ex cadaveribus morbus

denatis," etc., Lugdinni, 1700, II, 522) in the following words:

"Die Brustdriisen einer Nonne, welche an bestandigen Respirationsbeschwerden gelitten hatte,

erschienen stein hart; die Haut fiber dieselben war ausserordentlich gespannt. Die von Korper abgeloste

Mamma steUte eine halbkugelige durchaus verknocherte und so feste Masse dar, dass sie mit einem scharfen

Messer nicht durchgeschmitten werden konnte (Globum hemisphaeralum sed totum osseum et tarn durum,

ut cultro meo quantumvis acuto discindi nequivirit). Mit der umgebenden Cutis war dieselbe untrenn-

bar verwachsen. Daneben fand sich ein beiderseiter hochgradiger Hydrothorax."

In spite of the clearness of this description, and of the reports of other cases by

Morgani, in 1779, and Sir Astley Cooper, in 1836, some doubt as to the verity of the

statement that bone and cartilage could occur in tumors of the breast lingered in the

minds of many.

In our researches into the literature of the subject, it has been possible to assemble

28 cases in which bone, cartilage, or both have occurred as complications in the structure

of mammary sarcomas. In addition to the writers mentioned above, the following may
be given as the .authorities from whose contributions the cases were collected, the

references being given in the "literature" at the end of this chapter: Arnold, Battle,

Beckton, Bowlby, Clarke, Cook-Bruce, Durham, Gross, Guilbaud, von Hacker, Heur-

taux, Holder, Horner, Heuter and Karrenstein, von Leser, Morton, Sehrt, Schroeder,

Stilling, Sutton and Watson. It does not seem justifiable to endeavor to make a special

species of either chondro-sarcoma or osteo-sarcoma. Reasons for this have already been

given under our general consideration of the subject of sarcoma, and Marchand's law,

which seems to offer the best explanation of the occurrence of the bone and cartilage has

been quoted. The wiser plan seems to be to accept the presence of calcification, of

chondrification and of ossification as complications of structure, common to those forms

of sarcoma whose cells show some power of differentiation and specialization. Nearly

all of these tumors are fundamentally spindle-cell sarcomas or fibro-sarcomas. Those

that contain bone usually contain many giant cells. Their mode of origin and their

clinical course stamp many of them as sarcomas resulting from changes in fibro-ade-

nomas. Nearly all of the cases occur in persons past middle life, a notable exception

being the case of Holder (Memphis Medical Monthly, 1886, XVI, 66) which occurred in

a colored girl aged 12 years. Nine months before coming under observation the left breast began to

enlarge and at the time of observation had a circumference of 14 inches, caused by the presence of a lobu-

lar tumor over which the skin was freely movable. There were no enlarged axillary lymphatic nodes.

The examination of the tumor after operative removal showed it to be an " intra-canalicular sarcoma,"

containing patches of coarse spindle cells and some cartilaginous tissue that in places surrounded the

-tubules. The diagnosis was "fibro-myxo-sarcoma."
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Presumably ossification is preceded by chondrification or calcification or by both.

The process may end with chondrification in the absence of sufficient lime salts to ossify

the cartilage. Apparently bone may. at times be formed without antecedent cartilage.

Clarke (British Medical Journal, 1890, I., 1192) (Trans, of the Path. Soc. of

London, 1890, XLI, 229) observed

a -woman aged 46 years with a tumor of three years' duration involving the whole of one breast and
the size of a small cocoanut, dense and hard, without involvement of the axillary nodes. At the

time of operation a saw had to be employed to detach it from the subjacent tissues. The cut surface

was hard and gritty like bone. The tumor was found to consist almost entirely of fibrous tissue which

was partly calcified.

Velpeau (Traite des Maladies du Sein, 1858, p. 434) describes two cases of

"chondroid" tumors of the breast.

The first occurred in a woman of 50 years who at the age of 34 years had had a small tumor in the left

breast. It was uneven on the surface and hard in substance and was removed by A. Dubois. Eight

years later a similar tumor appeared in the right breast. It was painless, hard, nodular and adherent to

the skin. She died with metastatic cartilaginous tumors in various organs. An account of the case is

pubhshed in the Rev. med., 1825, II, 177.

The second case also occurred in a woman aged 50 years. The tumor had a known duration of six

months during which it had grown to the size of an infant's head. It was removed but soon returned.

The patient died, and at autopsy it was found that she had more than 200 partly cartilaginous tumors in

the body.

Watson (Catalogue of the Museum of the Royal College of Surgeons, 1909) reports

the case of

a woman 60 years of age, who observed a tumor in the breast two months before. It was extremely

hard, and measured 6.5 cm. in diameter. It was removed, but it was necessary to operate for recurrence

within three months. This proved to be a sarcoma undergoing chondrification. "The tracts of cartilage

contained trabeculas of calcified substance."

Beckton (Archives of the Middlesex Hospital, London, 191 2, XXVII, 215) operated

upon

a married woman 52 years of age and removed a hard lobulated tumor that involved practically the

entire left breast, without invading the axillary lymphatic nodes. It was of five months' duration.

When examined histologically it proved to be composed of dense fibrillar tissue for the most part, and of

cells without alveolar arrangement, containing numerous spicules of bone.

Durham (Trans. Path. Soc, London, 1883, XXXV, 378) removed

an encapsulated, lobulated, partly hard, partly soft, partly friable tumor from the breast of a woman
aged 27 years. The largest mass contained a bony plate which the microscope showed to consist of close

trabeculae of osseous tissue. The tumor was a sarcoma and contained many scattered masses of car-

tilage. At the periphery it showed adenoid tissue with intra-cystic growths.

von Hacker (Archiv fiir klin. Chirurgie, 1881, XXVII, 614) operated upon a

woman of 50 years and removed a tumor of the left breast. For 20 years the tumor had been scarcely

larger than a pea, but during the last year a yellowish fluid discharged from the nipple and the tumor,

- which became painful, enlarged so as to involve two-thirds of the entire gland. It was everywhere

surrounded by adipose tissue, was well encapsulated, and on section proved to be fibro-cartilaginous

with occasional cysts. Upon microscopic examination the fibrous parts were found to be adenomatous
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or fibro-cartilaginous. The little cysts showed transformation into carcinoma. The cartilage was, for

the most part in little islets, mostly hyaline, some osteoid.

Sehrt (Beitrage zur klin. Chirurgie, 1907, LV, 574) described a tumor of six months

duration that was removed from the right breast of a woman 44 years old, mother of

1 1 children. When studied histologically, it proved to be an osteo-chondro-sarcoma.

Stilling (Deutsche Zeitschrift fur Chirurgie, 1881, XV, 247) reports three cases of

osteoid-sarcoma of the breast.

I. A woman aged 56 years, married, I-para. The tumor was rounded, nodular, confined to one-half

of the breast, and 6.5 cm. in diameter. When removed it was found to consist of what gave the impres-

sion of being porous, crumbly, bony tissue. When examined histologically it was found to be composed

of firm connective tissue rich in spindle cells, with numerous giant cells, many vessels, and radiating fine

bony trabeculs.

II. A woman of 53 years, married, Vlll-para. Eighteen months ago a disturbance in the breast

began with hardening of the nipple that gradually spread to other parts of the breast. It caused her

much trouble because of the ulceration of the nipple. The tumor grew to the size of a child's head and

became adherent to the skin, though freely movable upon the deeper tissues. The ulcer grew large and

became fetid, and from it a fungous mass grew out. The axillary nodes were not enlarged. The breast

was amputated but the patient shortly died with pyothorax and at the autopsy was found to have metas-

tatic tumors in both lungs.

The histological examination of the tumor showed it to be largely composed of spindle and giant cells

with osseous masses and trabeculae.

III. A woman 59 years of age, married, IX-para, had a tumor of 10 years' duration in the breast. It

was large, nodular, hard in parts, fluctuating in parts, and in general rather soft. It was freely movable

and covered by thinned skin. The lymphatic nodes in the axilla were not enlarged. The breast was

amputated, but an operation for recurrence was necessary in one month and 10 days, after which she

died. The autopsy showed metastasis to the right ventricle of the heart. The microscopy of the breast

tumors and of the cardiac metastasis fully correspond; all were composed of rounded spindle cells,

giant cells and masses and trabeculas of bone.

Sutton (Archives of the Middlesex Hospital, 1910, XIX, 98) reports

the case of a married woman aged 73 years who had had a hard lump in the breast for nine months

It felt hard and was mistaken for cancer, so a radical operation was performed. When the examination

of the tumor was undertaken a saw was necessary to cut it in half. It proved to be an ossifying sarcoma.

The peripheral parts of the tumor were most cellular, the central part most ossified. The cells were for

the most part spindle shaped or angular. Few blood-vessels were observed.

XI. Adeno-sarcoma ; Adeno-cysto-sarcoma ; Cyst-adeno-sarcoma ; Cysto-sarcoma

;

Cysto-sarcoma Phyllodes.—This section is prepared with some doubt as to whether its

logical position should be as a supplement to the section upon fibro-adenoma, or a prelude

to the section upon sarcoma, and it was only after some hesitation that it is given its

present position.

Sarcoma may arise in the matrix of any tumor, and hence in the fibro-adenoma, at

any time. We have specimens of small tumors—2 cm. in diameter—in which the

inter-glandular tissue is completely and uniformly sarcomatous and of the spindle-cell

variety, and we have records of many small tumors in which sudden augmentation in

size took place after years of inactive existence. On the other hand, the benign growths

may slowly increase during months and years and then manifest the change. In

endeavoring to determine possible malignant development in benign tumors one must

ordinarily be guided by the change in the rapidity of growth, but in so doing, should

rule out cases in which the fibro-adenoma participates in pregnancy hypertrophy and
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lactation enlargement of the breast, which seems to be accompanied, in almost all cases,

by associated proportionate or disproportionate enlargement of the tumor.

Though the difficulty of diagnosis is great it ought not have much practical bearing

in the treatment of the case, for the advice that we believe ought to be followed is

the immediate removal of every tumor, whether benign or malignant, so soon as it is

discovered.

The literature of adeno-sarcoma, cysto-sarcoma and cyst-adeno-sarcoma is very

large, many cases having been reported. Unfortunately, many are probably errors of

diagnosis based upon faulty nomenclature. Thus, all cases of cysto-sarcoma phyllodes

ought immediately to be ruled out because this tumor is in no way related to sarcoma.

There are only three criteria for the recognition of the sarcomatous nature of these

tumors; first, in cases not operated upon they most commonly cause death through the

occurrence of metastatic tumors in the internal organs, with rare invasion of the lymphatic

nodes; second, when operated upon they may return again and again at the original focus,

without invading the axillary nodes; third, they prove to have a sarcoma structure when
examined microscopically.

Any variety of sarcoma may make its appearance in the benign tumors of the mam-
mary gland. If small and fairly solid, the sarcoma is usually described as round-cell,

spindle-cell, etc., according to the prevailing type of cell, or as giant-cell, if giant cells

are present, and though the presence of glandular elements is sometimes noted, their

significance is neglected in naming the tumor. If the tumor be large and if cysts have

formed in it, all else is apt to be lost sight of and the sarcoma is called cysto-sarcoma,

cystic sarcoma, cyst-adeno-sarcoma, adeno-cystic-sarcoma. Or, if cartilage or bone

be found, the tumor is called chondro-sarcoma or osteo-sarcoma; chondrifying sarcoma

or ossifying sarcoma, or osteo-chondro sarcoma, regardless of everything else. It must

occur to the reader that this is a very defective system of nomenclature and of no

taxonomic value.

The sarcomatous change begins when the tumor is small; it seems to outgrow

the slowly increasing benign formation in which it originated to such an extent that the

epithelial glandular elements are crowded out of existence. As the result there may come

under observation pure sarcomas of round- or spindle-cell types, whose mode of origin

is no longer discoverable, and which may be mistaken for non-indigenous sarcoma.

When the change begins in adenomatous tumors already well-grown, and containing

cystic dilatation of the ducts, it may effect the tumor tissue locally causing an included

uncircumscribed node, or extend in this direction and that throughout the tumor tissue

diffusely.

The cystic formations in these tumors may be entirely independent of the presence

of sarcoma as in cystic adenomas, or the cysts may depend upon the sarcoma.

There seem to be two ways in which sarcoma leads to the formation of cysts: First,

by changing local conditions by compression, obstruction, alteration of circulation, etc.,

facilitating the collection, retention and local accumulation of fluid in the preexisting

epithelial-lined spaces of the tumor; second, by effecting colliquative changes in the sub-

stance of the tissue. Cysts formed as first suggested commonly retain their epithehal

linings, have smooth walls and contain fluid that may be watery, serous, slightly turbid,

milky or bloody; cysts formed by colhquation usually occur as indefinitely defined

cavities, without linings and contain viscid, mucilaginous, turbid or grumous material

resulting from the tissue destruction. Both forms of cyst may occur in the same tumor.

A very large tumor, primarily a cystic fibro-adenoma, whose connective tissue
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undergoes partial sarcomatous change may become exceedingly complicated in structure.

There is the glandular structure that constitutes the formation of the whole process,

parts of which are unaltered, parts of which show cystic distention in various degrees.

Between the cysts of all sizes the stroma and peri-ductal tissue may have the normal

appearance, or areas may be exclusively cellular, the cells sometimes round, sometimes

spindle shaped. Densely fibrous areas may be found, or one may discover a fibro-cel-

lular structure containing large numbers of giant cells. In the dense parts of the tissue

calcification may occur in the form of amorphous deposition of lime salts; nearby are bony

spicules and trabeculee, or lamina, or masses of bone with well-developed Haversian

systems. Cartilaginous deposits, either hyaline or fibrous, some calcifying, some ossify-

ing, may occur in considerable masses or in scattered foci. Billroth (Cyclopedia of

Obstetrics and Surgery, Guserow and Grandin, 1887, IX, 56) reports that striated muscle

cells were found in a cysto-sarcoma of the breast, though as this tumor was removed from

a girl of 16 years, it may have been an entirely different kind of tumor (teratoma). Some
of the cysts, probably the majority, have smooth walls, others show papillary projections.

Other cysts are ill-defined and filled with degeneration products. Now and again a cyst

is filled with a yellowish plastic fatty material. Rarely, and most interesting are oc-

casional large or numerous small cysts containing laminated concentric "epithelial pearls"

varying in size from visibility to a couple of centimeters in diameter.

Not one of these changes can be looked upon as being of taxonomic importance,

not one or any combination of them gives the tumor a specific character. They are all

incidents and accidents of growth.

These tumors behave precisely as all circumscribed nodular tumors do, that is

they enlarge slowly or rapidly, according to the activity of their tissues or the distention

of their substance by the cysts, sooner or later distend the skin at some part of the

surface of the breast, effect attachment to the degenerating and reacting integument,

cause superficial ulceration and then pave the way for hemorrhage or infection from

which the patient may ultimately die if metastasis to the internal organs or some

intercurrent affection does not intervene.

There can be no doubt but that cyst formation causing rapid enlargement in size, and

calcification, chondrification and ossification of the stroma causing great density, may
occur in fibro-adenomas of benign character, and entirely free of sarcomatous change.

Indeed, we strongly suspect this to be the truth with respect to many of the tumors to

which the name sarcoma has been applied, but which have attained to a great size without

metastatic distribution. Calling a tumor sarcoma does not make it one, and in the

presence of behavior strikingly imlike that of sarcoma, one should hesitate to accept a

name not well supported by pathological and histological evidence.

As an example of this Graefe's remarkable case may be cited (Jour, der Chirurgie

imd Augenheilkunde, Berlin, 1838, XXVII, 576).

The patient was a woman aged 38 years, the mother of five children. In 1826, when she weaned one

of her babies, she discovered a nodule the size of a hazelnut in the right breast. In 1836 a nodule

appeared in the left breast, took on a rapid growth and ulcerated. After long delays caused by the fear

of operation in the days when anaesthetics were not used, the breast was finally removed. It weighed

22 pounds and 8 ounces. The tumor was called "cysto-sarcoma." Five months afterward the patient

was living and well.

Is one justified in supposing that a tumor that grows to a weight of 22 pounds without

metastatic distribution and does not reappear locally in five months is sarcoma?

But worse than that is the extraordinary case pictured by Velpeau (Traite des Mala-
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dies du Sein," 1858, p. 260) to which he, indeed, applied the term "tumeur adenoide,"

but which is quoted by Billroth (Deutsche Chirurgie, Lieferung XLI, p. 67) as a cysto-

sarcoma.

This tumor in the right breast of a woman aged 54 years grew in four years, to an enormous size,

and when removed at autopsy weighed 20 kg. (about 40 pounds). It seemed to have about the same
general structure and appearance as Graefe's tumor and like it grew to this enormous size without metas-

tasis. No attempt to remove it surgically was made because of the feebleness of the patient.

The answer to our question as to whether tumors of such size without metastasis can

be sarcomas seems to be yes, for we find a recent case that seems to prove it, and thus

makes us quite uncertain as to the others. Thus, Tremearne (Austral. Med. Jour.,

Melbourne, 1883, n.s., V, 302) observed

a stout plethoric body in whose left breast there was a tumor that weighed 12 pounds, that he had

to remove piecemeal, that had the naked-eye appearance of soft sarcoma, and which when examined

microscopically by Dr. Allen was found to be "a sarcoma, chiefly composed of medium-sized spindle

cells."

The size attained has, therefore, little to do with the actual nature of the tumor.

Metastasis may take place sooner or later according to peculiarities of minute structure,

as above described.

Tumors of such magnitude have always been very rare but the tumors of the group

vmder discussion have commonly attained to the size of an adult's head, an infant's head

or a cocoanut. Fortunately the progress of modern surgery that is changing the many
conditions in pathology is making such tumors still more rare by bringing the patients

early under observation and removing them while stiU small.

The literature upon this subject is so large and the case histories are so similar that

it seems scarcely worth while to burden the reader with such citations as have been

introduced to make the sections upon the rarer tumors complete.

The subject must not be dismissed, however, without a brief mention of another and

somewhat popular theory of the etiology of these tumors. Many writers, notably,

Lecene (Rev. de Chirurgie, Paris, 1906, XXXIII, 434) are of the opinion that the mix-

ture and confusion of tissues that enter into the formation of these tumors is evi-

dence of origin from embryonal inclusions. The possibility of this is difficult to deny,

but it is not a theory with which we can express much sympathy. Billroth's observa-

tions of striated muscle cells in a cysto-sarcoma might be diffi.cult to explain on other

grounds, but in mentioning that case, care was taken to point out that it differed

from other cases in growing rapidly in the breast of a very young woman (16 years).

To most of the writers adhering to Cohnheim's theory the presence of the epithelial

pearls in the cysts seems to be a strong argument. It is, therefore, necessary for us

to devote some space to the consideration of these bodies, which can best be done by
collecting the cases in which they have been found and discussing them under the

heading "cholesteatoma."

Xn. Cholesteatoma.—A cholesteatoma is a tumor which is largely composed of, or

contains numerous rounded, laminated, concentric masses of flattened cells, at the

center of which crystals of cholesterin may be present. There is much latitude in the

employment of the term. A tumor of the middle ear may be composed of a single such

mass; small tumors of the central nervous system may contain innumerable minute

masses.

For the present purpose all mammary tumors in which a laminated concentric

cellular mass is found, or in which many such can be found, will be called cholesteatoma
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regardless of their general structure, because it seems most easy to arrive at an intelli-

gent understanding of the origin, the occurrence, and the significance of the formations

by bringing them all together and examining their similarities and dissimilarities.

The reader having particular interest in the problem will find the following authors

to have dealt with it at considerable length: Bauchet et Gaillet, Billroth, Bruch,

Cooper, Dor, Gorham, Grohe, Haeckel, Klob, Kiirstein, Lecene, Model, Miiller,

Neumann, Porter, Prym, Schmidt and Virchow (q.v., literature at the end of the chapter).

Cruveilhier (Anatomic pathological, II, p. 6) described a " tumeur perlee" from the brain

of a girl 1 8 years of age, and thus probably made the first observation upon cholesteatoma.

Craigie (Elements of General Pathology and Pathological Anatomy, 2d edition, p.

345) called such tumors "margaroid."

Johanns Miiller (tJber den finern Bau der krankhaften Geschwiilste, 1838, p. 53)

who was the first to describe cysto-sarcoma phyllodes, was also the first to point out

that the cysts might contain onion-like concentric epithehal pearly formations, and was

the first to use the name cholesteatoma.

Virchow (Virchow's Archiv, 1853, VIII, 371) states that he repeatedly saw pearl-

like masses in the cysts of cysto-sarcoma of the mamma.
In the "Illustrations of Diseases of the Breast" by Sir Astley Cooper, an

onion-like, stratified, concentric mass is shown in a cystic tumor of the breast. Haeckel

(Archiv f. klin. Chirurgie, 1894, XLVII, 274) has published a beautiful steel engraving

of a similar formation in one of the cysts of a so-called cysto-sarcoma of the breast.

Other cases with similar formations under similar circumstances are published. Thus,

Gorham (Strassburger med. Zeitung, 1911, VIII, 121) observed

a woman 63 years of age, who had for several months a small tumor in the breast that rapidly in-

creased in size. Radical operation was performed. The breast contained a small circumscribed tumor

of grayish-red color and glandular aspect. Microscopic examination showed it to be an intra-canalicular

peri-ductal myxoma. The ducts were for the most part lined with unstratified epithelium except in

certain parts where there was pleuri-stratified epithelium of cuboidal shape. A pea-sized whitish area in

the center of the tumor was of special interest because it contained islets of epithehum showing cornifica-

tion. The stroma was, in parts, abnormally rich in rounded, elongated and stellate cells and was

undoubtedl}' sarcomatous. He comes to the conclusion that as the stroma was sarcomatous and that as

cysts with cornifying epithelium were present, the growth must be a "mixed tumor" of the breast.

Grohe (Deutsche Zeitschrift fiir Chirurgie, 1900, March) removed a tumor of five

years' duration from the right breast of a primipara aged 27 years.

It was as large as a man's fist, rounded, soft, and had fluctuating nodular eminences upon its surface.

It was not adherent either to the skin or to the subjacent tissues. There were no enlarged axillary

lymph nodes. Upon section this tumor presented a variegated appearance and contained large and

small cysts in many of which were sessile or pedunculated excrescences that nearly filled them. A number
of the cysts were without the excrescences, but contained white, glistening hairy masses usually showing a

concentric arrangement.

These formations vary in size from the tiniest dots to hazelnuts, and the larger ones have caused the

disappearance of the connective tissue through atrophy, and have begun to coalesce. The larger ones

sometimes show that they have originated from various centers. Some of them lie between the intra-

cystic papillary growths. Microscopic examination showed that the papUlary excrescences were

covered with a single layer of cylindrical epithelium which in certain areas passed into squamous epithelium.

Grohe was fortunate to observe a second tumor of similar structure that occurred

in Prof. Bungner's clinic.

Kiirsteiner (Virchow's Archiv, 1894, CXXXVI, 302) observed

a woman 46 years of age, whose right breast had contained a tumor for six years. It was supposed

to be referable to a blow received when she was 18 years of age. The tumor had grown slowly to the
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size of a child's head, was painless, movable and without enlargement of the lymphatic lymp nodes, and

occupied the lower outer quadrant of the breast. When removed it was rounded, slightly flattened, and

lobulated. On section it was generally like "adeiioma phyllodes" or "papilloma intra-canaliculare."

In many of the cysts concentric epithelial masses were found.

Lecene (Bull. et. mem. de la soc. d'anat. de Paris, 1904, XXXIV, 698) studied

a hen's egg sized tumor removed from the right breast of a woman aged 54 years. It was of two

months' known duration and had rapidly increased in size during the last eight days. It had the general

appearance of such tumors as have been described, but upon microscopic examination proved to be a

giant-cell sarcoma. Scattered through it were islands of squamous epithelium of the Malpighian type

with cornification. He thought it to be a "mi.xed tumor."

Prvm (Frankfurter Zeitschr. f. Path., Wiesbaden, 1912, X, 60) examined at autopsy

the body of

a woman 50 }'ears of age whose right breast had sometime before been removed because of tumor

growths. A movable cherry-sized recurrence was present in the scar. The left lung was partly adherent

to the chest wall, and the entire costal and pulmonary pleura were covered with numerous walnut-sized

gelatinous soft tumor nodes so loosely attached as to be easily torn loose, when they floated as glass-clear

formations in the pleural fluid. Similor nodes but harder and more opaque and more flattened in shape,

sometimes as large as a silver doUar, occurred upon the left pleura and diaphragm. These striking fea-

tures of recurrence led to a renewed examination of the original tumor which had been looked upon as a

benign intra-canalicular cysto-fibroma. It was found to consist of solid and softer portions, the latter

of which were myxo-sarcoma. There were also cysts in which were numerous cholesteatomatous nodules.

These he supposed indicated that the growth was a "mixed tumor" which view he thought supported by

the discovery of some adipose tissue in the central portion of the tumor—a rare circumstance.

Schmidt (Archiv f. Gynakologie, Berlin, 1884, XXIII, 93) observed a tumor of about

18 months' duration in an unmarried woman 72 years of age. It was diagnosed as cysto-

sarcoma but upon histological examination showed a stroma of spindle and giant cells,

and cysts, some of which contained concentric masses of cornified squamous epithelium.

Beneke (Festschrift fiir Orth, 1903) saw a melon-sized cystic tumor of the breast

in which there were numerous cholesteatomatous

—

i.e., pearly—formations: Dor and

Poncet (Rev. de Chirurgie, 1902, Nov. i) examined a soft cystic tumor the size of a

mandarin orange, removed from a woman 48 years of age. The cysts were of particular

interest because of their peculiar contents, which were composed of homogeneous material

with crystals of fatty acids, some cholesterin platelets and some cholesteatomas or pearly

masses of epithelium.

Konjetzny (Berlin, klin. Wochenschrift, 1912, XLIX, 1558) examined a tumor re-

moved from the right breast of a woman 34 years of age. It was called cysto-sarcoma,

and was indeed cystic containing villous excrescences between which were epithelial

pearls of varying size.

Lahn (Monatsschrift fiir Geburtshiilfe u. Gynakologie, 1914, XXXIV, 496) studied

a cystic tumor removed from a nuUiparous woman 34 years of age. It was the size

of a hen's egg, soft, freely movable, and unattended by enlargement of the axillary nodes.

After removal, the cysts were found to be filled with a kind of mush, the solid part

of which consisted of concentric epithelial pearly formations arising from the epithe-

lium of the cysts. No cholesterin could be found either by microscopic or chemic

examinations.

Newmann (Archiv fiir Heilkunde, 1868, IX, 480) found concentric squamous epi-

thelial formations in the spaces of a fibro-myxo-adeno-sarcoma the size of a child's head,

removed from the breast of a woman 25 years of age. Cholesterin crystals were found

in the centers of the concentric formations.
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Wilms (Die Mischgeschwulste, 1902, III hft.) is cited by Stoerk and Erdheim as

having studied an adeno-sarcoma of the breast in which were yellowish masses and

epithelial pearls.

Stoerk, O. and Erdheim (Wiener klin. Wochenschrift, 1904, XVII, 358) report upon

the pathology of three cases of cysto-sarcoma phyllodes studied by them, in each of which

cholesteatomatous formations were to be found in some of the cysts.

A most interesting case is credited to Bauchet et Gaillet (Gaz. des H6pitaux, 1861,

No. 79) by Haeckel, by Stoerk and Erdheim and others, but the reference as given is not

correct and we could not find the original report. It is, however, stated that they found

a "large number of little cysts varying in size from a rice grain to a pea, each containing

a solid white formation that reminded one of a crystalline lens hardened by crystalliza-

tion, and concentric in structure." From the available citations it could not be deter-

mined whether these were in the breast or only in a tumor of the breast.

Bruch (Bull, et mem. de la soc. de chirurgie de Paris, 1885, 887, ob. XVI) describes

a circumscribed tumor removed from the right breast of a man aged 44 years. It was

movable, painless, and covered with violet-colored skin. It was removed and when

examined proved to be an unusual form of squamous-cell carcinoma with numerous

microscopic epithelial pearls such as usually accompany that tumor. It is frequently

mentioned as a case of cholesteatoma, but we agree with Stoerk and Erdheim that

there is no ground for this in the original description. Similarly, the case reported by

Hiebaum (Prager med. Wochenschrift, 1895, p. 304) .is often included among the choles-

teatomas of the breast, because squamous epithelial-lined cysts were present, and micro-

scopic pearls were found, but here again there is no evidence that the case was true

cholesteatoma.

Klob (Path. Anat. der weiblichen Sexorgane, 1864) saw epithelial pearls in a mammary
carcinoma. This also was not true cholesteatoma.

There are, then, about 20 recorded observations of the occurrence, in adenomas,

fibro-adenomas, cysto-sarcomas and cysto-sarcoma phyllodes, of macroscopically,

recognizable, concentrically laminated squamous epithelial, onion-like "pearls," whose

presence has caused these tumors to be called cholesteatoma or has served to connect

the tumors with cholesteatoma in the minds of those who observed them. In addition

there are a number of other tumors, carcinomas for the most part, in which smaller

—

usually microscopic—formations of similar kind have been described.

The matter is of considerable pathological interest from the point of origin. By a

number of the reporters the presence of the squamous epithelium where on theoretical

grounds no such cells ought to be, and for whose presence no ready explanation was

forthcoming, has seemed sufficient to cause the tumors of this class to be grouped as

"mixed tumors" or "embryoblastomas," and to accord support to the Cohnheim theory

of tumor origin.

From our studies of the published case reports, and from the circumstances attend-

ing the tumors of the class in which the pearls occur, we find it difficult to arrive at the

same conclusion. The regularity with which the formations make their appearances in

tumors descending from the fibro-epithelial type; the prevalence of their occurrence

in the adeno-cystic sarcomas; the facility with which the abnormal connective

tissues of such tumors undergo metaplasia resulting in cartilaginous or osseous

formations, impress us as indicating that metaplasia of the epithelium may be easUy

possible. That squamous epithelium may arise, through metaplasia, from columnar

epithelium is well known to all pathologists who see it in cavities in the lungs, and in
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the rectum. It seems to us more rational to suppose that the squamous epithelium whose

collected and compressed cells form the pearly bodies of cholesteatoma of the breast,

arise through metaplasia of the epithelium of the cyst walls than to endeavor to account

.

for their presence through Cohnheim's theory of dislocated and sequestered embryonal

cells. In this view of the situation we find ourselves supported by Lahn, Stoerk and

Erdheim, and Grohe, but opposed by Graham, Konjetzny, Lecene, Prym and Wilms.

Xlii. Sarco-carcinoma, Carcinoma Sarcomatodes or Carcino-sarccnia.^—TheHtera-

ture contains references to at least 20 cases in which sarcoma and carcinoma occur in the

same breast or in which both are mixed together in the same tumor. Such are reported

by Barton, Benmosch(?), Coenen, Dorsch, Hedren, Hencke, Herxheimer, Kaufmann,

Kerbirion and Danel, Kettle, Krompecher, Kennedy and Case, Morales(?) Orth, Perrier,

PfeiflFer, Schlagenhaufer, Schwarz, Secousse, Takano and Wehner, the references

to each case being found under the authors' names in the literature upon sarcoma.

These tumors naturally arouse particular interest because of the taxonomic difficulties

that they provoke. Shall they be regarded as sarcomas or carcinomas or as both?

Fig. 154.—Carcinoma and sarcoma in the same breast, a, the carcinoma; b, the sarcoma. (Kennedy
and Case.)

Takano (Archiv fiir klin. Chirurgie, 1913, CIII, 155) differentiates between carcinoma

sarcomatodes in which there is carcinomatous parenchyma and sarcomatous stroma, and

carcinosarcoma which is a combination of carcinoma and sarcoma in one tumor with such

intimate relationships that one might as correctly say sarco-carcinoma or carcinosarcoma.

He thinks, however, that carcinosarcoma is a general, broad and indefinite concept, while

carcinoma sarcomatodes is a special, restricted, definite concept. Carcino-sarcoma is a

very rare tumor anywhere, but makes its most frequent appearance in the mammary
gland where it is more frequent than carcinoma sarcomatodes.

Borst uses the name carcino-sarcoma for tumors of several differing forms: (o) a

carcinoma and sarcoma arise in different portions of the same organ and may grow in

such manner as to terminate by mutally penetrating one another; (J) when carcinoma-

tous parenchyma and sarcomatous stroma occur in the same tumor, either through

sarcomatous transformation of the stroma of a carcinoma or through carcinomatous

transformation of the epithelium in a benign tumor, and (c) when in certain tumors

—

endotheliomas, etc.—substantially sarcomas, nests of cells occur in such manner as to

appear like carcinoma

—

false carcinosarcoma.
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Tumors of double structure of the kind indicated are not infrequently called "mixed

tumors," and are thought by some pathologists to arise through defective embryonal

development.

The discovery of their duplex nature is usually made by microscopic examination of

the tumors; sometimes both tumors are clearly visible as separate entities.

In most cases the tumor was clinically diagnosticated carcinoma; in a few cases it

was diagnosticated sarcoma. There can be no doubt but that the tumors arise in different

ways. Thus in the case described by Coenen (Beitrage zur klinischen Chirurgie, tqio,

LXVIII, 6c5).

Fig. 155.—The carcinomatous part of the breast reported by Kennedy and Case.

The tumor which occurred in the right breast of a woman 43 years of age, was known to have existed

/or 14 years. It finally attained to the size of two fists. When examined microscopically, the greater

part of it was found to be largely composed of spindle cells without inter-cellular substance; some por-

tions contained many giant cells, others were myxomatous. Scattered through it were nests of carcinoma

cells. The axiUary lymphatic nodes were enlarged, and when examined showed metastasis of carcinoma

only. Five months subsequently other metastatic formations showed sarcoma only.

A tumor of 14 years' duration, with spindle- and giant-cell structure ought to fall

among the sarcomas arising from benign fibro-epithelial structure. According to the

views that we entertain, both the sarcomatous change of the stroma and the carcinoma-

tous change in the epithelium ought to be secondary and complicating transformations.

It is evident that such a tumor has doubly malignant possibihties. There may be in-

vasion and lymphatic metastasis on the part of the carcinoma or there may be blood

metastasis to internal organs from the sarcoma. The order in which they occur or the

occurrence of the one and the failure of occurrence of the other may be referred to local

conditions in the tumor.

Kerbirion and Danel (Jour, de soc. med. de Lille, 1897, I, 175) observed
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a woman 55 years of age, who a year before had found a date-stone-sized tumor in the right breast.

It was painless and movable, and remained unchanged for some months after which it grew rapidly and
became painful and tender. Finally it became as large as two fists and ulcerated. The axillary nodes

were slightl}- enlarged. When removed it was found to be as large as two fists, movable, well rounded,

encapsulated. It proved to be a combination of sarcoma and carcinoma.

The authors think the sarcoma was primary. The history and physical qualities of

this tumor seem to make it fall among the cases of sarcoma arising from fibro-adenoma,

and we agree that the sarcoma may have been the primary change, and the carcino-

matous change of the epithelium secondary.

Secousse (Jour, de med. de Bordeaux, 191 2, XLII, 791) reports

a tumor the size of a child's head, removed from the left breast of a woman aged 67 years, that had all

the general clinical, pathological and microscopical appearances of cysto-sarcoma except that it contained

carcinoma areas.

Fig. 156.—Spindle-cell sarcoma, from the case reported by Kennedy and Case.

The most confused structure was found by Wehner (Frankfurter Zeitschrift fUr

Path., Weisbaden, 1914, XVI, 167).

It was a tumor the size of a child's head removed from the breast of a woman aged 41 years. Parts of

It were composed of puce spindle cells, parts were myxomatous, parts contained squamous epithelium

with cornification of cells—all of which might present themselves in transformed fibro-epithelial tumors

—

but parts were like malignant adenoma and other parts more like scirrhus carcinoma.

A small tumor with a definite encapsulation was studied by Pfeiffer (Proc. Path.

Soc. of Philadelphia, 1910, n.s., XIII, 267).

It was taken from the breast of a woman aged 71 years, and formed a movable rounded node s cm. in

diameter. The cut surface was fairly uniform, but finely striated like fibro-sarcoma. Histological

examination showed it to consist of a spindle-cell stroma with carcinoma nests. The metastasis from
this tumor were carcinoma only.
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Schwarz (Amer. Jour, of Obstetrics, 1913, LXVIII, 752) reports a tumor of similar

structure, except that the stroma consisted of spindle and giant cells. Metastasis to

the lymph nodes showed carcinoma structure only, while metastasis to the right shoulder

and abdominal wall showed spindle-cell sarcoma only.

Dorsch's case (Inaug. Diss., Wiirzburg, 1896) was similar in that the carcinoma and

sarcoma elements were intimately mixed.

The tumor occurred in the left breast of a woman aged 43 years, was the size of a fist, was without

circumscription, and perhaps was of entirely different origin. The reporter believed that the carcinoma

was the original tumor and the sarcoma a secondary complication arising through vegetative activity of

the stroma. Takano classed this tumor as a carcinoma sarcomatodes.

Fig. 157.—Carcinoma of the breast with sarcoma of the stroma. (McFarland.)

Hedren (Centralbl. f. allg. Path. u. path. Anat., 1915, XXVI, 266) described a

tumor that may have had a third mode of development.

It was a cherry-sized movable tumor in the right breast of a woman 42 years of age. It was associated

with a pea-sized enlargement of the axillary nodes. When the tumor was examined microscopically it

was found to consist of spindle- and giant-cell stroma with carcinoma cell nests throughout. The lymph

nodes showed only hyperplastic enlargement, no neoplasm. In this case both tissue elements may have

begun simultaneous malignant growths. It is not impossible that it arose through double transforma-

tion of the elements of a fibro-epithelial tumor, but its small size and the absence of any histological

evidence are opposed to such a view. •
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The presence of metaplastic products of the connective tissue has been observed in

these duplex tumors, but does not assist in explaining their origin as they also occur in

simple tumors of the same type as those from which compounded tumors arise. Thus
Orth (Charite Annalen, 1910, XXXIV, 21) studied recurrent and metastatic tumors in

the dead body of a woman of 40 years, from whose breast a myxo-chondro-cysto-sarcoma

had previously been removed. From this we might infer that the primary growth

had descended from a fibro-epithelial tumor. The recurrence was pure sarcoma with

here and there scirrhus carcinoma nests but the metastases, which were for the most

part highly necrotic, were mostly carcinoma.

Kaufmann (Virchow's Archiv, 1898, CLIV) observed two cases of carcino-sarcoma

of the breast, one the size of a man's head, in a woman, 63 years old.

There remains a group of these cases, in which the tumors appear to arise inde-

pendently of one another. Thus, Kettle (Lancet, London, 191 2, II, 750) studied

the left breast of a woman 46 years of age, from which a cocoanut-sized fibro-sarcoma,

had been removed. Just below the nipple there was a small carcinoma. The patient

died two months after operation and the axUlary lymphatic nodes, the thoracic and
abdominal organs and the brain all showed metastatic carcinoma.

Schlagenhaufer (Centrabl. f. allg. Path. u. path. Anat., 1906, XVII, 385) examined

a tumor the size of a small apple removed from the breast of a woman aged 51 years.

The greater part of it was carcinoma, but a part of it, that was microscopically different

in appearance, proved to be composed of spindle and giant cells and was sarcoma.

It is interesting that in this case in which there was fairly well-marked separation of

the structures composing the primary tumor, there should be confusion of them in the

secondary tumors. In the metastatic growths both sarcoma and carcinoma occurred

in combination,

Kennedy and Case (Trans. Path. Soc. of Phila., Apr. 8, 1915) observed a case of

carcinoma of the breast with a sharply circumscribed walnut-sized sarcoma at one edge

of the carcinomatous tumor. The sarcoma was a spindle-cell tumor and there was
no admixture of the tissues of the two tumors.

That tumors of these or other kinds may occur simultaneously or successively, but

quite independently of one another, in the same breast is no more remarkable than that

they should occur in opposite breasts, which circumstance has frequently been reported.

Thus, DeMorgan (Trans. Path. Soc. of London, XIX, 394) observed an adeno-sarcoma

of the left breast, with scirrhus carcinoma of the right breast; Billroth (Chirurgische

Klinik, 1868, p. 68) a cystic sarcoma of the left breast with carcinoma of the right

breast; and Bryant ("Diseases of the Breast," p. 335) a mixed cell sarcoma of the right

breast and an atrophic scirrhus of the left.

GENERAL INCIDENCE OF MAMMARY SARCOMA

Sarcoma is a rare breast tumor. The 15 cases of sarcoma of the breast operated upon
in the German Hospital during the past 16 years represent approximately 2 per cent,

of the total number of breast tumors that came under our observation during this

time, and approximately 5)-^ per cent, of the total number of sarcoma cases admitted

to the hospital.

The following tables show the relative frequency of neoplasms of the female

breast and the comparative incidence of sarcomatous tumors in the various parts of

the bodv.
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Table I.

—

Series of 534 Consecutive Cases of Mammary Tumors Operated upon in the German
Hospital of Philadelphia

Carcinoma 370 69 . i per cent.

Fibro-epithelial tumors 123 23.03 per cent.

Chronic mastitis 24 4.5 per cent.

Sarcoma 11 2.0 per cent.

Tuberculosis 6 i.i per cent.

Table II.

—

Series of 192 Consecutive Cases of Sarcoma Operated upon in the German Hospital

OF Philadelphia

Lower extremity 40 Prostate i

Upper extremity 23 Spleen 2

Superficial tissues of the Retro-peritoneal tissues s

(a) Face 6 Lymph nodes 6

(b) Back 2 Lip (lower) 2

(c) Chest I Jaw 11

(d) Neck 14 Carotid body i

(e) Scalp 2 Cecum i

(/) Muscle I Liver i

(Biceps) Appendix i

(g) Nose 7 Salivary glands 2

(h) Eye i Nerves 2

(i) Ear 3 Rib i

Ovary 3 Situation not stated 21

Parovarian cyst 2 Breast 11—5.5percent.

Uterus 7

Testicle 12 Total 192

Sarcoma of the breast occurs one time to every lyj^^ sarcomas occurring elsewhere.

On the other hand sarcoma occurs with greater comparative frequency in the breast

than in organs, the stomach or uterus which, like the breast, are the frequent seats

of primary carcinoma. Indeed, if exception be made of the superficial tissues including

the lymph nodes, the breast is as frequently the seat of primary sarcoma as any other

organ of the body.

According to Williams the ratio of incidence of sarcoma among neoplasms in general

is 9.4 per cent. ; the following table shows the relative frequency of neoplasms in general

and of female breast tumors.

Table III.—(W. Roger Williams)

Cancers S4-S 77-7

Sarcomas 9.4 3.9

Non-malignant tumors 24. 7 15
.

7

Cysts II.

4

2.7

The ratio of incidence of sarcoma (3.9 per cent.) among female breast tumors as

given in the preceding table is based on an analysis of 2397 consecutive tumors, 1863

(77.7 per cent.) of which proved to be carcinoma and 94 (3.9 per cent.) sarcoma. In a

further analysis of 13,824 primary tumors, Williams found 1081 sarcomas and of the latter

only 99 occurred in the breast; or stated in terms of percentage, 7.8 per cent, of all tumors

are sarcomas and 0.071 per cent, of all tumors are sarcomas of the breast. See a final

group of 2422 cases of breast tumors as given in Table IV, among which WilHams found

3.5 per cent, of sarcomas.
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Table IV

Male Female Total

Cancer 16 1836 1879

Sarcoma ; 3 92 95 3- S per cent.

Myxoma 2 2 4
Fibro-adenoma i 372 373

Papilloma o i i

Lipoma i o • 1

Chondroma o i i

Angioma i o i

Cystoma i 63 64

25 2397 2422

Among the recent references to the comparative incidence of sarcoma among breast

tumors the lowest figures are given by Warren, who found only four examples of the peri-

ductal variety among 758 breast tumors operated upon in the Massachusetts General

Hospital. Randolph and Winslow state that they have had three sarcoma cases among

100 cases of breast tumors.

If we now turn to the older authorities we find without exception a higher relative

proportion of malignant connective-tissue growths. Schmidt states that sarcomata

comprised 7.03 per cent, of the breast cases operated on in Czerny's clinic in the years

1877-1886 inclusive. Of the 363 breast tumors removed in the Kommunne Hospital

of Copenhagen from 1870 to 1888, cancer was found 208 times, sarcoma 2,2, times (9.1

per cent.) and benign tumors 50 times. Hoover and Von Bergmann, contemporary with

the surgeons just mentioned, gave 8.8 per cent, and 9.4 per cent, respectively as the

relative frequency of sarcoma among breast tumors. This decided difference between

the statistics as given by the preceding and present generations of surgical authorities

is possibly to be explained by the more refined microscopic diagnostic technic in use

at the present time.

Sex Incidence.—The great majority of sarcomas of the breast occur in women;

only 34 male cases were recorded up to 1907 (Connell). Our own series of cases

mentioned above contains only two instances of sarcoma arising from the mammary
tissues of the male. The first patient, a man, 60 years of age, struck his right breast

against a newel post several months before presenting himself. He had apparently

recovered from the immediate effects of the injury which was described as having been

moderately severe.

About six months before coming under observation he noticed a small hard and

slightly painful nodule "in the nipple." On examination it was found to be about the

size of a bean, slightly tender and situated below the right nipple. It was not adherent

to the skin or to the deep fascia. The axillary lymph nodes were not palpably enlarged.

The nodule proved to be a fibro-sarcoma. It has been estimated that only 5 per cent,

of all tumors of the male occur in the breast and all writers are agreed that carcinoma

is by far the most common variety of new growth of the male breast.

In the second male case in our series the tumor, a multilobular fibro-sarcoma, prob-

ably arose in the subcutaneous tissues of the chest wall near the breast rather than from

the stroma of the organ, many of the nodules, as is well shown in the accompanying

illustration, being situated at some distance from the breast.

This patient, a man, aged 60 years, was admitted to the German Hospital o£ Philadelphia, Nov. 6,

1914. He stated that he had first noticed a small lump above and to the inner side of the right nipple
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four years before. The lump increased in size, but very slowly, until six months before presenting him-

self, since when the growth has been rapid, and multiple nodules have appeared in the vicinity of the

original tumor. The disease has not given rise to any pain. The patient is a farmer, has always enjoyed

good health, and cannot recall having received an injury to the breast.

The growth consists of a number of firm, elastic, more or less well-circumscribed nodules vary-

ing in size from a pea to an English walnut. It is not adherent to the chest wall. The breast con-

tains an irregular mass which has elevated the areola, and pushed the nipple to one side. Operation:

simple amputation. Patholoigcal report: mass of tissue with skin surface measuring 15 cm. by 8 cm. by

S cm. On section the tumor is seen to consist of discrete nodules composed of firm homogenous fibroid

tissue. Microscopy: fibro-sarcoma.

It is commonly stated that sarcoma is next in frequency after carcinoma among
male breast tumors, but the figures of Schuchardt refute this assertion since the author

found 341 malignant growths among a collected series of 406 tumors of the male breast

of which 334 were carcinoma, 14 sarcoma and the remaining 58 various benign growths.

Williams, on the other hand, found 16 cancers, 3 sarcomas, and 6 benign growths in a

series of 25 cases of tumor of the breast in men. As regards the relative frequency of

mammary sarcoma in the two sexes, women are affected approximately thirty times as

often as men.

Sarcoma of the breast in the latter sex is of interest chiefly because of its rarity. It

will not be amiss however, to review the main facts in some of the recently reported cases.

Particular interest attaches to Collignons' case of bilateral adeno-sarcoma of the breast

of a boy 15 years of age, not only because of the youth of the patient, but also because it

illustrates the extremely rare condition of bilateralism of mammary sarcoma.

Axillary glandular metastasis in association with a multiple round-ceU sarcoma in

the breast of a man aged 30 years has been reported by Putzu. The enormous size of

the tumor and the extreme old age of the patient are points of exceptional interest in

the case of Lorrain and Menard.

The patient was a man aged 86 years, who first noticed a tumor in the left breast one year before pre-

senting himself. On admission to the hospital a growth the size of an adult's head was found to occupy

the upper outer thoracic region on the left side, extending upward to the level of the clavicle and

outward almost to the posterior axillary fold.

The tumor was irregularly nodular and movable, hard areas alternating with areas of liquid

consistency.

Many other interesting and important features of sarcoma, of the male breast are

found in cases reported by Finsterer, Schmidt, Connell and others, but the detailed

consideration of these points has already been given in the section on Pathology.

Age Incidence.—Sarcoma of the breast has been observed in all decades of life; the

extremes of age, however, offer comparative immunity to the disease. This is true of

mammary sarcoma in both sexes. In by far the great majority of instances the

disease begins between the ages of 40 and 60 as is shown in the following table.

Table V.

—

Age Incidence of Sarcoma of the Breast in the German Hospital of Philadelphia

IS 20 I

21 30 O

^ ''
, > 66.6 per cent. > 86.6 per cent.

41 - SO 6
)

^
j

^

SI 60 3

61 70 o

71 80 1

Total IS
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For comparative purposes we have estimated the age incidence by decades in a series

of 240 collected cases. The results are shown in the following table.

Table VI.

—

Age Incidence by Decades

50.4 per cent. / 72 per cent.

The average incidence of sarcoma of the breast in men slightly exceeds that in

women; fewer cases are recorded as occurring in either extreme of life in men than in

women, so that the higher average age in men must obviously be due to the greater

proportionate incidence of mammary sarcoma in women of younger years. That this is

actually true is evident if comparison be made between the following table of male cases

and the preceding table which is based on statistics of mammary sarcoma in women.

Table VII.

—

^Collected Series of Cases of Mammary Sarcoma in Men

60 per cent. per cent.

Total 30

The average age incidence in our collected series of sarcoma in men is 45.5 years; accord-

ing to Finsterer it is 45.6 years; Williams gives 44.8 years as the average age of women
with sarcoma of the breast. As compared with carcinoma, sarcoma of the breast begins,

on the average, about ten years earlier in men and approximately five years earlier in

women. These figures are slightly at variance with the frequently quoted statistics of

Gross whose experience led him to remark that sarcoma of the breast occurs most often

during the period when the gland exhibits the greatest functional activity. In 66.66

per cent, of his cases the disease began between the ages of 16 and 40. Gross states

that the average age of patients with the spindle-celled variety of sarcoma was 32.6

years; in patients with round-cell tumors it was 42.4 years. In explanation of this

decided difference he oSers the suggestion that "spindle-celled and cystic sarcomata

are the results of metaplasia of the functionally perfect gland, and that round-celled and

solid sarcomata are due to metaplasia in the declining gland."

A further discussion of the incidence of the various types of mammary sarcoma at

different ages will be found in the section on the pathology of mammary sarcoma.

The greater number of all malignant tumors of the breast occurring before the age of

puberty are sarcomatous in nature. Mammary sarcoma is exceedingly rare during the

first decade of life, however, and with the exception of the few cases mentioned by Sheild

we know of no authentic examples. One of Sheild's patients was an infant six months

old, from whose breast a typical myxo-sarcoma was removed. In a second case—that

of an infant of four months—^the growth was of the small round-cell variety that in
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five weeks had reached the size of a hen's egg. This tumor was excised and after five

months the disease showed no evidence of recurrence. Gross mentions the case of a

boy nine years of age whose breast contained a typical sarcoma. In searching for

additional examples of sarcoma of the breast, in the very young, we have been surprised

to find the recent literature is lacking in case reports with the exception of one mentioned

by Rodman. The breast of this girl, ii years of age, contained a tumor which was
diagnosed on the gross appearance of its cut surface.

Instances of mammary sarcoma occurring in the opposite extreme of life are not

uncommonly met with, but the comparative incidence of sarcoma of the breast after the

age of 60 is much less than is the case with carcinoma; this is especially true of sarcoma

of the male breast. One of our patients was a woman, aged 71 years, from whose breast

we removed a rapidly growing sarcoma in 1909. The patient died within one year after

operation with axillary and internal metastases.

Gross mentions a typical sarcoma in the breast of a woman aged 75 years; Williams'

oldest patient was 59.2 years of age. Sheild states that a tumor is listed in the Museum
of the London Hospital as being a sarcoma that was removed from the breast of a woman
aged 84 years. He gives the case history of a woman said to have been 102 years

of age with a complicating sarcoma of the breast.

Race.—There is no reason for believing that racial influence plays any part in the

genesis of sarcomatous tumors -other than that already mentioned in connection with

carcinomatous growths in the breast.

Heredity.—The general discussion of heredity as a predetermining factor in tumor

formation is given elsewhere, suffice it to say that not one of our patients with mammary
sarcoma had relatives die of the disease, and only two of Poulsen's 33 patients gave

a family history of sarcoma.

Trauma.—The etiological role of traumatic injury in sarcoma generally is much
disputed although it must be conceded that in a large number of instances the appear-

ance of tumors of this nature so closely follows the receipt of an injury that the

etiological significance of the latter seems apparent. Not infrequently a long existent

though quiescent tumor suddenly takes on rapid growth almost immediately after

the receipt of an injury, while in another group of cases sarcomatous tumors seem to

develop without apparent reason from or in the vicinity of a mass which was noticed by

the patient many years before and attributed by her to an injury.

As an example of sarcoma of the breast immediately following an injury is that of

Emma U., a girl 18 years of age who came to the German Hospital of Philadelphia

in July, 1914, with the history of a severe injury to the breast some four months

previoush'.

The breast which had been perfectly normal so far as she knew before this time, became indurated and

swollen; one week before admission to the hospital she accidentally stuck a needle into her breast close

to the nipple, after which the swelling seemed to increase more rapidly. The mass was neither painful

nor tender at any time. The organ is diffusely enlarged, the nipple is not retracted but is stretched

over the tumor, and the superficial veins are dilated. The tumor in this case was of the peri-ductai

variety of sarcoma.

An illustration of the remote as well as the immediate effect of trauma in the de-.

velopment of mammary sarcoma is shown in the history of Anna C.

:

A married woman 59 years of age received an injury to the breast about 14 years before the onset of

serious trouble. A second injury to the breast about six months before coming to the German Hospital
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of Philadelphia seemed to excite rapid growth in a small nodule which had been present since the

time of the initial injury. During the last six months of the patient's illness, the diseased organ,

with its contained tumor, became as large as an adult's head. Severe pain and tenderness character-

ized the disease in this instance.

Germatz studied a series of 1906 different tumors and found that 20 per cent, of

sarcomas had a history of antecedent trauma. Dehrnean in a study of 331 sarcomas

noted 13 per cent, as the result of trauma, and it is an interesting fact, in this connec-

tion, that 13 per cent, of our carcinomas of the breast were preceded by injury.

Coley states that of 170 of his personal cases of sarcoma, 46 (27 per cent.) gave a

history of trauma. Among the latter there were five breast cases and four of these

gave a clear history of injury immediately antedating the onset of the tumor. In the

first instance the patient, a woman aged 55 years, noticed a contraction of the tissues

over the breast at the site of an injury which she had sustained one week before by

falling against the sharp end of an umbrella. This patient eventually died with visceral

metastasis after six operations for local recurrence had been done.

Two other cases are of even greater interest.

The patients are sisters. Each was operated upon at the age of 31; in each instance the tumor fol-

lowed, immediately, a severe injury to the breast, and in both cases the disease proved fatal. In one of

these patients, the breast became swollen immediately after striking it against an iron bracket; the

tumor grew progressively for five months, when it was removed. Recurrence promptly took place

and a second operation was done four months later. Death ensued 18 months after the injury from a

supposed recurrence in the internal organs. The sister of this patient sustained an injury (blow) to the

right breast in August, 1896, which was immediately followed by a swelling at the site of the blow.

This patient was not operated upon and died seven months after the receipt of the injury. The family

history of these patients was negative for malignancy.

Another case reported by Coley was that of a young woman 27 years of age, who
sustained a severe carbolic acid burn on the breast which was followed after three months

by the appearance of a round-cell sarcoma. In view of the definite history of

trauma preceding the onset of the disease in the foregoing cases—and they are

by no means exceptional instances—it would seem that traumatic injury has a decided

influence in the production of sarcoma of the breast, and though the outbreak of the dis-

ease is apparently spontaneous in the majority of instances and not traceable to the

action of any extrinsic cause, we believe that cases like those mentioned above are due

to the injury. On the other hand, we cannot agree with Collignon, who, in speaking

of trauma in relation to sarcoma of the male breast says: "This is the particular kind

of tumor resulting from trauma." As a matter of fact, the danger of malignant tumor

formation after traumatic injury varies with the type of the injury; it also depends, as

we have stated elsewhere, to a large extent, upon the age and sex of the patient, upon

the orgaii or tissue involved, etc., while the variety of the tumor is also dependent, to a

certain extent, upon the foregoing factors.

Thus an intensive injury to the breast of a young woman is more likely to be followed

by sarcoma than by carcinoma; the reverse is true after the thirty-fifth year of life. All

degrees of traumatic injury are apparently productive of mammary carcinoma; in fact

it has been estimated that 93 per cent, of all traumatic tumors of the breast are carcinoma.

The truth of this statement is confirmed by Speese, who in speaking of tumors of the

male breast says that trauma does not play as important a role in the production of

mammary sarcoma as it does in the production of mammary carcinoma. For all
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practical purposes the relationship detween traumatic injury and malignant tumors of

the breast may be summed up as follows:

A nodule remaining at the site of a traumatic injury to the breast is potentially

malignant; in the event of subsequent malignant tumor formation in such a nodule the

disease will be carcinoma in the vast majority of instances; if after remaining quiescent

for many years, however, the nodule shows sudden and rapid increase in size, the proba-

bilities are that we have to deal with a sarcoma—usually of the peri-ductal type; or

given the history of a severe injury to the non-lactating breast of a young woman suc-

ceeded immediately by the appearance of a rapidly growing tumor, the probabilities

are that we are dealing with a sarcoma. '^

Child-bearing, Lactation, and Pyogenic Mastitis.—Owing to insufficient statistical

data, definite conclusions cannot be drawn relative to the etiological significance of

child-bearing, lactation and pyogenic mastitis in sarcoma of the breast. The few data

at hand, however, seem to indicate that in sarcoma as in carcinoma the physiological

changes incident to the menopause are more important as predisposing factors than are

the changes associated with lactation or pyogenic mastitis. We have shown elsewhere

that the marital state does not ofier any particular predisposition to carcinoma mammae,
and the same apparently holds true in the case of sarcoma mammae; indeed, the number

of married women with sarcoma of the breast is said to be comparatively less than with

carcinoma of this organ. This does not hold true in our own experience, since the disease

in twelve of our female patients occurred in married women. Only four of these patients

had borne children, however, and some few of them had had attacks of pyogenic mastitis.

It is equally true of sarcoma and carcinoma of the breast that lactation is prone to excite

a preexistent and apparently simple tumor to marked activity. This efi'ect of lactation

in the case of sarcoma is well shown in the history of Anna T., a married woman 38 years

of age who came to the German Hospital of Philadelphia in July, 1906, with a myxo-

sarcoma of the lefr breast which measured 10 cm. in diameter.

She stated that a small nodule had been discovered accidentally in the region of the present tumor in

i8gg; that the nodule had remained stationary in size until the birth of her first child one year later,

whereupon it began to grow; two years later an operation was done and the patient remained well for a

period of two years, when with the onset of a second lactation the tumor reappeared and in the succeeding

two years gradually increased in size until at the time when she came to the hospital it had reached the

size of a large orange. The relationship between lactation and the growth of the tumor seems self-

evident in this case.

In one of Poulsen's series of ^3 cases of mammary sarcoma, the tumor appeared two

months after weaning the child; 39.3 per cent, of the patients in this series had borne

children, but only in five instances as late as one or two years before the appearance of

the tumor; two of the patients gave a history of pyogenic mastitis, and in one instance

a hard mass remained in the breast after the inflammation had subsided. Of Williams'

17 cases of cysto-sarcoma seven Hved in wedlock—two were barren—one had had two

miscarriages, and the other four were prolific. Of seven non-cystic adeno-sarcomas

four of the women were married and all were fertile. Five of Schmidt's seven cases

of angio-sarcoma were married women—four had borne children—three had nursed their

children and one gave a history of mastitis in the affected breast.

Prognosis—Operative—^Primary Mortality.—The operative mortality in sarcoma

and carcinoma of the breast is practically the same, namely i per cent., notwithstand-

' The reader is requested to consult the paragraph dealing with the relationship between injury and

carcinoma of the breast, 519 et scq.
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ing the more extensive operation performed in cases of carcinoma; the causes of death

after operation, which are likewise the same in the two conditions, are in their order of

frequency as follows: pneumonia, uraemia, sepsis, shock and hemorrhage. For a more

detailed discussion of the immediate complications following operations for malignant

tumors of the breast, the reader is referred to the chapter on carcinoma.

General Consideration of Prognosis.—The ultimate fate of a patient with sarcoma

of the breast depends, in the main, upon the same set of factors that determine the

prognosis of mammary carcinoma. As a class the sarcomas are less malignant than the

carcinomas. If the length of life of the average patient be the only factor taken into

account in estimating the malignant attributes of the two neoplasms, the prognosis is

dcidedly more favorable in sarcoma than in carcinoma, for Gross estimated the average

Fig. 158.—Recurrent alveolar sarcoma of the breast showing outgrowths, local infiltration, and ulcera-

tion in the final stages of the disease. Patient aged 71 years. (Grieg: Edinb. M. J., 1913, i, 148.)

duration of life of a patient with mammary sarcoma to be seven years as contrasted with

an average duration of 37 months for the carcinoma. The probability of cure is

likewise greater, according to Gross, in sarcoma than in carcinoma, 13.8 per cent, of

his sarcoma cases having been cured by operation, while only 10.4 per cent, of the car-

cinoma cases in his series remained free of recurrences. The operative results in malig-

nant diseases of the breast have materially improved since Gross' time, nevertheless we
believe that the figures quoted above come nearer to expressing the real prognostic

truth for the average results obtained by operation at the present time than do the

higher percentage of cases reported by some other writers. We are inclined to agree

with Sheild that an attempt to give the prognosis of sarcoma of the breast in per-

centage is futile on account of the inaccuracy of much of the statistical data; no attempt

has been made in recent years to collect a large series of cases of mammary sarcoma
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with the view of ascertaining the results after operation and our efforts in this direction

were fruitless, owing to the incompleteness of the majority of case histories contained

in the recent literature. We are dependent, therefore, to a great extent, upon the

statistics of past generations and of these the most valuable are included in the

reports of Gross and Poulsen which, as will become evident later, differ to a marked
degree.

In a series of 91 primary operations for sarcoma of the breast. Gross found that 32

(35.1 per cent.) of the patients were free from recurrences from one month to ten years

and nine months after the operation. The average post-operative period of freedom

from recurrence was 49 months, the mean duration of life since the onset of the disease

was 10 years. In the 32 favorable cases, the freedom from recurrence lasted:

I to 12 months in 4 4 to 5 years in 5

1 to 2 years in 4 7 to 10 years in 4
2 to 3 years in 7 10 to 10 years and 9 months in 3

3 to 4 years in 5

Poulsen's figures show that 66.5 per cent, of the 33 patients operated upon in the

Kommunne Hospital of Copenhagen during the period of 1870-1888 remained free from

recurrence five or more years after operation. These figures justify the statement that

sarcoma offers a better prognosis in general than carcinoma of the breast.

The probability of permanently relieving a patient of sarcomatous disease of the

breast, by operation, differs widely in the individual case, for while in a few instances the

tumor "may exhibit the most malignant tendencies, in the majority of cases the disease

is much less malignant than the least malignant variety of carcinoma. The most im-

portant single factor of prognostic significance, therefore, is the type of tumor with which

we have to deal. This does not always coincide with the rapidity of the growth of the

neoplasm for though very malignant tumors, as a rule, grow with great rapidity, this

is by no means peculiar to them; in fact, the comparatively benign varieties of mammary
sarcoma may attain to a size equivalent to or even greater than the most malignant

types in as short a period of time.

Sarcomas of the breast may be grouped for the purpose of prognosis according to

their minute structures—round-cell, spindle-cell, etc.—or they may be divided into

the cystic and non-cystic or solid variety, the latter method being preferable from the

clinical standpoint.

The small round-cell sarcoma in the breast or elsewhere is the most malignant

variety of the disease; it is likewise the most malignant of all mammary neoplasms with

the single exception of medullary carcinoma in the lactating breast—the so-called- acute

carcinoma. Fortunately this is the rarest of all mammary sarcomas, it grows with

frightful rapidity, as a rule, metastasizes both by way of the lymphatic and blood-

streams, is prone to early and widespread dissemination and in no reported instance, as

far as we know, has a permanent cure been obtained by operation where the malignant

cells had escaped the immediate confines of the breast itself. Thus, of the patients

operated upon by Gross, only two were free from recurrences and in these the time in-

terval was not long enough to insure the permanancy of the result. Notwithstanding

the rapidity of growth and the tendency to local and internal recurrences after operation

for round-cell sarcoma of the breast, the average duration of post-operative life in

these cases is said to be four years. The prognosis m the round-cell variety of mam-
mary sarcoma is very grave, therefore, as regards permanent cure but even in the most
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malignant type of sarcoma, life is more prolonged by operation than it is in the average

case of mammary cancer where operation fails to cure the patient.

The small spindle-cell sarcomas, as a class, are less malignant than the small

round-cell sarcomas. The intermediate types; the large round-cell and the large

spindle-cell sarcomas, are less malignant than the small round-cell type but de-

cidedly more malignant than the small spindle-cell variety.

The remaining histological varieties of sarcoma including the mixed types in which

both round and spindle cells occur in association, or in other instances giant cells (the

myeloid sarcomas) exhibit malignant tendencies in direct ratio with the immaturity of

their constituent cells—that is to say, the nearer the sarcoma cells approach the embry-

onal type of connective tissue the greater the degree of malignancy exhibited by the

tumor. This explains the comparative benignancy of fibro-chondro or ossifying sar-

coma of the breast. The histological classification of sarcoma of the breast for pur-

poses of prognosis is by no means ideal and the same is true of the grouping of cystic and

non-cystic varieties, but of the two the latter has the decided advantage of more practical

clinical application. True cysto-sarcomas of the breast, sarcomas containing dilated

lactiferous ducts and acini, are decidedly less malignant than the solid tumors ; in Poulsens'

series of ^^ cases, of which 15 were of the cystic and 18 of the solid varieties, 75 per cent,

of patients in the former group and 58 per cent, in the latter group were free from recur-

rence five or more years after operation. The data relative to the 11 (58 per cent.)

patients with solid tumors, who were apparently cured by operation are as follows:



424 THE BREAST

we are justified in looking upon retraction of the nipple, dimpling of the skin, fixation of

the tumor, ulceration, etc., as grave symptoms because experience has taught that

these are indications of an advanced state of the disease and in the majority of instances

mean widespread dissemination of the malignant cells; with sarcoma, however, neither

ulceration of the skin enveloping the tumor nor fixation of the tissue are always sig-

nificant of a serious condition, but here again we must seek to find the histological type

of the tumor before exhausting the probabilities of operative cure. Ulceration in mam-
mary sarcoma is invariably found in association with large tumors and is due, not to

infiltration of the tissues overlying the tumor, but to actual pressure necrosis, and the

symptom is therefore indicative of a tumor of long standing, as a rule.

Fixation of the tumor to the chest wall raises the question whether the disease may
not have originated from the tissue underlying the breast, especially from the periosteum or

perichondrium of the ribs and costal cartilages, with secondary invasion of the breast;

but if the tumor is known to be of mammary origin and has become fixed to the chest

wall secondarily, it is highly important from the prognostic standpoint to remember

that the mahgnant cells have probably invaded the anterior mediastinum by way of

the intercostal spaces. Fixation of the mass to the deeper structures should not dis-

courage us in the attempt to cure the disease by operation to the same extent as in car-

cinoma, although the prognosis is decidedly more grave in cases of thit kind than it is

where the tumor is freely movable within the breast.

The Axillary Nodes.—The presence of axillary metastasis in mammary sarcoma is

very rare and makes the prognosis grave; only very malignant sarcomas invade

the axillary lymph nodes; it was formerly believed that only the round-cell type

invades the axilla, but Poulsen found axillary involvement in two cysto-sarcomas and

two fibro-sarcomas in his series of 33 patients. The palpable enlargement of the

axillary nodes in sarcoma of the breast is not always caused by metastasis, however,

for in a few instances Schmidt found the enlargement to be inflammatory. Nor is

the absence of palpable enlargement proof that the tumor cells have not invaded the

axilla, for in at least several instances tumor cells have been found in microscopic

sections of apparently normal nodes.

Age.—It is an interesting fact that age, which plays such an important part in the

prognosis of mammary carcinoma, has httle bearing on the prognosis of sarcoma of the

breast, and any influence that it may have is directly opposite to that shown in carcinoma

mammae. Generally speaking, the younger the patient the more fatal the prognosis in

carcinoma; in the case of sarcoma, on the other hand, the probability of operative cure

diminishes with increasing age.

The most malignant among the mammary sarcomas occur after the thirtieth year of

life, and after this age the chances of operative cure diminish with increasing years, re-

gardless of the type of sarcoma. This fact justifies the opinion expressed by Gross that

the more malignant tumors are products of the declining gland. The average age inci-

dence for spindle-cell and cystic, the least malignant varieties of mammary sarcoma,

was 32.6 years in Gross' series; for the solid and round-cell varieties or most malignant

forms it was 42.4 years. The vast majority of sarcomas of the breast arising before the

age of puberty are of the spindle-cell type (seven-eighths of all cases' appearing before

the age of 16, (Gross)) and pursue a comparatively benign course.

Sex.—According to Finsterer the prognosis in sarcoma of the male breast is extremely

grave; the literature, he states, contains only one case in which operative cure was

obtained—this patient, who was operated upon by Horteloup, was free from recurrence
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11 years after the operation. The great possibility of error in statistical data is evidenced

by the fact that a year after the appearance of Finsterer's report (1906) Connell collected

a series of 34 sarcomas of the male breast with only 11 (32.4 per cent.) recurrences. Of

the cured cases one was free from recurrence for a period of two years after a fourth opera-

tion. A second patient developed keloids, but was otherwise well; another patient who
developed erysipelas after the operation remained perfectly well for a period of 11 years,

and a fourth case was cured of an inoperable recurrence by the use of Coley's toxins.

We have no means of proving but are inchned to believe that the figures given by Connell

are approximately correct, and that the case reported by Horteloup is not, as Finsterer

maintains, the only known instance of operative cure in sarcoma of the male breast.

In either event, however, there can be no question but that sarcoma is a more fatal disease

in men than in women.

Personal Experience.—^The outcome of the disease in seven of our sarcoma cases is

known to us; four of the patients are aHve and well, and three have died as the direct

result of recurrence of the disease. The histories of these cases follow:

Patients Who are Alive and Well.—Case i.—Edith G., aged 45 years, was admitted to the German

Hospital of Philadelphia Sept. 9, 1913. The patient had been aware of the presence of a symptomless,

stationary lump in the right breast for a period of two years. Two months before her present admission

it began to increase rapidly, and when the patient presented herself to us it had grown to the size of an

orange, but had given rise to no pain. There was no history of traumatic injury. The tumor occupied

the outer half of the right breast; it was irregular, nodular, hard, freely movable, and non-sensitive to

pressure. The axillary glands were normal to palpation. The tumor alone was removed.

Pathological Report.—Specimen consists of a rounded mass measuring 5 by 8.5 cm. It is sur-

rounded by a well-formed capsule, is hard and nodular. Section reveals many small cysts.

Microscopy.—Fibro-cystic sarcoma.

Case 2.—Josephine B., aged 46 years, was admitted to the German Hospital in April, 1909. A small

tumor was excised from the left breast; this was diagnosed as myxo-fibro^adenoma by the pathologist.

In 1912 the patient noticed a swelling in the breast from which the tumor had been removed; this dis-

appeared under treatment, but reappeared in March, 1913, whereupon she returned to the hospital.

Examination at the time of this, her second admission, showed a tender, diffuse mass beneath the scar

of the first operation. Two masses, one the size of an orange, the other the size of a plum, were enucleated

from the left breast.

Pathological Report.—Specimen consists of tumor mass measuring 8 by 4.5 by 3.5 cm., surrounded

by a thick capsule, and composed of firm fleshy tissue. Section shows fibro-fatty tissue with numerous

hemorrhagic areas. A second, smaller mass is essentially the same as the above.

Microscopy.—Adeno-myxo-sarcoma.

The pathologist made the following comment after careful reexamination of microscopic sections from

the tumor removed at the time of the first operation: "This growth was diagnosed originally as myxo-

fibro-adenoma. The appearance of the present growth is very similar to that of the original; it must be

regarded as a recurrence of the latter. In view of the cellular character of the stroma and its tendency to

recurrence, I prefer to change its nomenclature as above."

The patient returned to the hospital Apr. s, 1914, with another tumor at the site of the previous

ones. This was excised and found to be a typical myxo-sarcoma, thus confirming the opinion of the

pathologist, which we have just quoted. The patient wrote us June i, 1915, that she has been perfectly

well since the last operation.

Case ^.—Rev. S.,aged 53, came to the German Hospital in October, 1900. Several months previous

to this he had struck his right breast against a newel post, but the effects of the injury were slight, and

he imagined himself well until six weeks prior to his present admission when he noticed a hard, slightly

painful nodule under the right nipple. Examination was negative except for the presence of a freely mov-

able bean-sized nodule under the right nipple. The breast was removed; the little nodule proved to be

a fibro-sarcoma. This patient wrote to us, June i, 1915, that he has had no further trouble that might

be attributed to the tumor in the breast.

Case 4.—Frances A., aged 49 years, came to the German Hospital in March, 1908, on account of

an enormous enlargement of the left breast. The patient stated that she had discovered, by accident,
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a small nodule in the breast, 20 years before, and that her present condition is the result of a gradual

and progressive growth of this nodule. During the latter two years of its presence, the tumor has

given rise to considerable pain. The left breast was found to contain a large globular mass, about the

size of a child's head; it was cystic in some parts, hard and nodular in others. The skin was thinned

and contained many large veins. A peculiar bluish translucency was noted in the skin overlying the

cystic parts of the tumor. The breast containing the tumor was removed. Pathological report: Speci-

men consists of a female breast with skin surface measuring 16-12 cm., containing a tumor measuring

12-13-10 cm. The growth contains many cysts containing yellowish-brown gelatinous material. Mi-
cro^co^y;' Myxo-sarcoma (peri-ductal). This patient when last heard from, in 1913, was alive and well.

Patients who have Died as the Result of Recurrence.

—

Case i.—^Lucy A., aged 50 years, was admitted

to the German Hospital, Dec. 12, 1913, complaining of an enlargement of her right breast of only 10

weeks' duration. The patient first noticed a lump the size of a large walnut in the lower, outer

quadrant of the right breast. She is of the opinion that the lump itself has increased in size, and

that the breast as a whole has become enlarged. One week before coming under observation, she began to

apply a salve to the breast with the result that a slight ulceration has appeared on the nipple. The
breast was found to contain a movable, hard, slightly irregular, sensitive mass, the size of an orange, in

the lower portion of the breast. The lymph nodes in the axilla were palpably enlarged. The op-

posite breist is normal. A radical amputation was performed Dec. 13, 1913.

Pathological report: Specimen consists of breast with skin surface measuring 30-16 cm. Skin normal;

nipple slightly ulcerated. On section, a tumor mass measuring 6-4-4 cm. is seen in the lower part of the

breast. The tumor is fairly well encapsulated, lobulated, soft in consistency, and cream like in color.

Small hemorrhagic areas are scattered throughout the specimen. No enlarged glands were found among
the axillary tissues.

Microscopy: Tumor: Small round-cell sarcoma. Breast: Abnormal involution. Axillary glands:

Endothelial hyperplasia.

This patient was operated elsewhere for a recurrence in the opposite breast in July, 1914, and died

Sept. 16, 1914. We are unable to obtain any detailed information regarding the appearance time of the

recurrence or exact cause of death, although it may be taken for granted that internal metastasis occurred.

Case 2.—Fredericka B., aged 71 years, was operated upon in the German Hospital by Dr. A. D.

Whiting, July 21, 1909 (simple amputation of the left breast). The patient dated the beginning of the

trouble in the breast from the time of discovery of a small painful lump one year before pre"

senting herself. When first noticed the mass was about the size of a marble, and this the patient thought

was the result of a blow which she had received some time previously. The tumor soon began to increase

with great rapidity so that at the time of our examination, it had reached the size of an orange. The skin

over the tumor was found to be slightly adherent, and discolored in one spot, where the tumor itself is

soft in consistency, being moderately hard elsewhere. The nipple and axillary glands are normal.

Pathological report: Specimen consists of a breast which contains an encapsulated tumor, the entire

mass measuring 7.2-6.5-5.9 cm. The tumor is fleshy in consistence but contains several small cystp.

Microscopy: Sarcoma (peri-ductal).

This patient had a recurrence on the axilla five months after operation and died ten months after

operation with symptoms suggestive of internal metastases.

Case 3 .—Margaret F., aged 43 years, was operated upon in the German Hospital, of Phila-

delphia, Apr. 12, 1913; an orange-sized tumor was enucleated from the outer portion of the right

breast. The frozen section diagnosis was fibro-adenoma but grossly the tumor looked like a sarcoma

which it later proved to be, and the breast and a portion of the pectoralis major muscle were removed.

The disease, which was of one year's duration, began as a small painless nodule situated near the

nipple. This grew very slowly until two months before her admission to the hospital when it suddenly

and without apparent cause, began to increase in size. When the patient presented herself the

right breast was about the size of a large cocoanut. The skin although dusky red in hue and containing

large venations, was not adherent to the tumor. The latter is multilobulated, apparently a solid struc-

ture, and is non-sensitive to pressure. There is no adhesion between the tumor and the chest wall.

The axilla is normal.

Pathological report: Specimen consists of breast with skin surface measuring 20-7.5 cm.; nipple

normal, and a tumor mass measuring 18-14-14 cm. surrounded by a thick capsule. On
section it is seen to be composed of solid fibro-fatty and very vascular tissue. Microscopy: Peri-ductal

sarcoma.

The patient returned to the hospital, Mar. 30, 1915, stating that for two months a hard lump had

been forming in the old scar and a small round tumor in the upper inner quadrant of the left breast.
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Examination showed a hard firm mass in the scar on the right chest wall and a marble-sized nodule in

the left breast. The axillte were negative. Fluoroscopic examination of the chest revealed mediastinal

and peri-bronchial metastases. The nodules described above were removed for psychic reasons and both

were found to be myxo-sarcoma. The patient died soon after leaving the hospital.

No one will question the malignancy of this particular peri-ductal sarcoma.

Differential Diagnosis.—In dealing with tumors of the breast in their early stages,

the diagnosis has so often failed us, that we would only lead the reader astray in an

attempt to formulate rules for a differentiation that we ourselves have found it impossible

to make. The diagnosis must be made at the time of operation. Even in advanced

cases of mammary sarcoma, the diagnosis is by no means an easy one to make in every

instance, but a precise knowledge of the clinical features of the several varieties of the

disease will lead to a correct opinion in the majority of instances. It is impossible

to use the histological structure of the tumors as the basis of clinical classification be-

cause the chnical features differ entirely in different tumors that may be composed of the

same types of cells. Thus, though the cells may be morphologically identical in two

sarcomas of the breast, the presence of an excess of fibrous stroma, or the presence of

cysts, etc., in one of them may so modify their clinical behavior as to make them appear

to be entirely different varieties.

Billroth divided sarcoma of the breast into adeno-sarcoma and the pure sarcoma.

The former, as the name implies, comprises tumors containing glandular elements, the

latter consisting entirely of sarcoma cells together with the intercellular matrix.

This classification which is the one accepted by Williams has certain advantages in

that the cystic sarcomas, which comprises at least 60 per cent, of all mammary sarcoma,

belong to the adenomatous group; it likewise has decided disadvantages since a propor-

tion of adeno-sarcomas fail to undergo cystic change in which case the tumor is of smaller

size and is indistinguishable from a pure sarcoma.

Furthermore, the latter not infrequently undergoes degeneration with cystic changes

in which event they closely simulate cystic-adeno-sarcoma.

Following the suggestion of Gross, many divide sarcomas of the breast into the solid

and cystic varieties. But here again obvious objections arise because it is probable that

cystic tumors will be mistaken for solid ones when the cysts are small, deeply placed, or

when their contents are under great tension, while cystic changes in an originally solid

tumor are difficult to differentiate at times from true cysts. Warren called attention to

the fact that primary sarcoma of the breast takes origin either from the hyaline con-

nective tissue that surrounds the milk ducts (peri-ductal sarcoma) or from the connective-

tissue stroma of the organ (non-indigenous sarcomas). Representatives of the latter

group may, but usually do not, contain glandular inclusions; they are solid, as a rule, and

with the exception of the round-cell variety are slow in development and closely resem-

ble the benign fibro-adenomas. Inasmuch as the highly malignant round-cell sarcoma

may arise from the stroma of the breast, the term non-indigenous is applicable to very

different types of tumors. An equal diversity is shown in the clinical courses of tumors

originating in the peri-ductal tissues.

It seems to us that a more practical classification of these growths from the standpoint

of differential diagnosis is based upon their rapidity of growth.

The variability in the rate of growth of a mammary sarcoma does not in itself enable

the surgeon to differentiate the several pathological varieties; it merely serves as a con-

venient means of calling his attention to the types which are slow or rapid in development,

as the case may be.

A convenient clinical classification of sarcoma of the breast is as follows:
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Rapidly growing

mammary sarcomas
Spindle-cell

Angio-sarcoma

Small

Large

Mixed

Myeloid

iPeri-ductal
Myxomatous
Large spindle-cell

/ Round-cell.

\ Spindle-cell.

Slow growing r „.,
tibro-sarcoma

mammary sarcomas ^, ,

... , < Cnondro-sarcoma
Non-mdigenous and _
.- ,. , Usteo-sarcoma
Non-cystic, as a rule ^

It now remains to consider those clinical features of the various mammary sarcomas

that distinguish them not only from each other but from other types of mammary
tumors as well.

Rapidly growing sarcomas of the breast usually attain considerable size before the

patient presents herself. This does not preclude the possibility of the future rapid

growth of a tumor that has grown slowly up to the time of the first examination. As a

rule, however, the rapidly growing sarcomas will have reached considerable size when

the patient is first seen by the surgeon.

The rapidity of growth depends upon entirely different causes in the various types

of mammary sarcoma; how then may we distinguish them one from another?

Let us assume that a rapidly growing tumor in the breast is sarcomatous ; according

to the above classification, growths of this kind will consist of round cells, spindle cells

or a mixture of the two types of cells, while they may or may not be excessively vascular.

If the tumor be composed entirely of either round cells or large spindle cells, or even in

certain instances of a mixture of the two, the marked rapidity of growth is often depend-

ent entirely upon an actual increase in the number of cellular elements in the tumor;

if, on the other hand, the tumor be made up of small spindle cells the rapidity of growth

will be found to depend either upon the presence of dilated lactiferous ducts, or upon

myxomatous degeneration of the tumor in the absence of cysts, while in either instance,

the presence of enormous blood-vessels may contribute to the size of the mass.

Members of the first group including the round-cell and large spindle-cell

sarcomas grow with frightful rapidity and give rise in a percentage of cases to early

metastasis to adjacent lymph nodes; metastasis is especially common in melanotic

round-cell sarcomas. The tumor mass is large and irregularly rounded, but less well

defined than other types of mammary sarcomas.

Softened and fluctuating areas are not infrequent but they are found on palpation

to lack the definite wall so characteristic of true cysts. Finally tumors of this kind usu-

ally occur later in life than the true cystic sarcomas, and unlike the latter are rarely

associated with a discharge from the nipple.

Mammary sarcomas that simulate the varieties just described arise from the peri-

ductal tissues; they consist of round cells or spindle cells and are slightly malignant

but attain a large size on account of the formation of large cysts within their substance,

or as a result of myxomatous degeneration of the stroma. These tumors (the peri-ductal

sarcoma), as a rule, follow a characteristic clinical course; they first appear as a small
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freely movable mass usually in the center of the breast; not infrequently the tumor re-

mains stationary for a considerable period of time and then often without any apparent

cause it suddenly takes on active growth. Tumors of this variety may double

their size in the course of a few hours as the result of intra-cystic hemorrhage. Peri-

ductal sarcomas are globular in outline and definitely lobulated; each lobe is surrounded

by a distinct wall while the entire tumor, if not too large, is manifestly encapsulated and

sharply defined from the mammary tissue that surrounds it.

In the case of very large tumors, the entire breast hangs from the chest wall suspended

by a pedicle of skin. The septae between the cysts and lobes of a peri-ductal sarcoma are

easily demonstrable and the intervening portions are soft or even fluctuating unless the

cavity of the cyst has been obliterated by an intra-cystic growth, and in the absence of

marked tension of the cyst contents.

The presence of blood clots within one or more of the cysts imparts a doughy sensa-

tion on palpation. These tumors do not metastasize to the axilla except in the rarest

instance. A serous or bloody discharge from the nipple is commonly associated with

peri-ductal sarcoma.

The term angio-sarcoma is applied in the clinical sense to any excessively vascular

sarcoma. Where the rapidity of growth of a mammary sarcoma is due to the presence

of an unusual number of blood-vessels or blood spaces, the tumor often pulsates. This is

an extremely rare but pathognomonic sign of sarcoma .

From what other varieties of mammary neoplasm must each of the above types of

sarcomas be differentiated and how may such differentiation be made? Practically

speaking the small round-cell sarcoma must be distinguished only from medullary

carcinoma, the peri-ductal (spindle-cell) sarcoma only from rapidly growing cystic

adeno-fibroma.

The chief points of similarity between medullary carcinoma and round-cell sarcoma

of the breast are their rapidity of growth and early invasion of the axillary lymphatics.

As a rule, however, the ordinary medullary carcinoma is not only less rapid in

development than a round-celled sarcoma, but soon gives rise to signs characteristic

of cancer. Thus the carcinoma invades the breast tissues irregularly, infiltrates the

skin which becomes dimpled, attaches itself to the deep fascia and frequently causes

retraction of the nipple. These signs are wanting in the vast majority of mammary
sarcomas. In the event of ulceration the deeply infiltrated, indurated and undermined

edges of the cancerous ulcer is in decided contrast with the necrotic skin surrounding an

ulcerating sarcoma.

The rapid growth of an acute carcinoma of the breast arising during lactation will

at first suggest the possibility of sarcoma but the carcinomatous growth soon comes to

resemble an inflammatory process; in the majority of reported cases of acute cancer of

the breast a pre-operative diagnosis of acute mastitis has been made. This fact suggests

the appearance of the organ in this disease.

Large fibro-cystic adenomas resemble cystic sarcomas, but the benign growth rarely

attains the enormous proportions of the typical cystic sarcoma, exceptions to this

rule are, however, not unknown. The tumor in one of our patients appeared during

lactation and grew with great rapidity. It presented the characteristic features of a

peri-ductal sarcoma, and was so considered by us and all others who examined the

patient. The tumor proved to be fibro-cystic adenoma with lactation hyperplasia of

the epithelium. (Fig. 162).
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Myxo-sarcomas (spindle- cell) and benign fibro-myxomas resemble one another very

closely. The benign tumor is usually firmer in consistence and slower in development

than the sarcoma, but in the early stage differentiation is extremely diflScult.

Large intra-mammary gummas mimic the myxo-sarcomas, but the smooth and regular

outhne of the former, their general firmness to the touch, and the customary central

softening, are important differential points.

In doubtful cases the concomitant signs of syphilis must be sought for and recourse be

had to the Wassermann test.

The slow-growing sarcomas remain for consideration. Most of the members of this

group are representatives of the pure variety of sarcoma; they do not contain glandular

elements but are solid growths and usually arise in the periphery of the breast. Slow-

growing mammary sarcomas almost invariably consist of small spindle cells and an inter-

cellular matrix that is subject to variation both in quantity and quality. This latter

characteristic is the basis of the histological classification into fibro-sarcomas, osseous-

sarcomas, etc. Chondro-sarcomas and osseous-sarcomas of the breast are exceedingly

rare; they are described elsewhere.

Fibro-sarcoma, the common type of slow-growing sarcoma of the breast resembles

non-cystic fibro-epithelial growths (benign), early carcinomas, areas of chronic inflam-

mation (tuberculous, pyogenic, etc.), abnormal involution and gummas.

The clinical differentiation between a fibro-sarcoma and a fibro-epithelial tumor in

their initial stage is impossible, but as time goes on, the sarcoma becomes less freely

movable within the breast tissue; the benign growth is more perfectly encapsulated and

remains freely movable in all instances. The sarcoma grows steadily and usually pro-

gressively, is more regular in outline and softer in consistance, as a rule, than the benign

tumor. The fibro-sarcomas are rarely multiple in comparison with the frequent multipli-

cation of fibro-epithelial tumors of the breast.

The chronic inflammatory diseases, CEpecially mammary tuberculosis, usually present

multiple foci, and the diffuse character of the condition, localized tenderness and early

tendency to softening and fistula formation will give a clue to the diagnosis; chronic

solitary pyogenic abscesses with greatly thickened walls are mistaken for carcinoma

rather than sarcoma on account of their marked density. Mistakes will be avoided by

eliciting a careful history and by the use of the aspirating needle in doubtful cases.

Treatment.—Patients with sarcoma of the breast should be operated upon whenever

possible. The contra-indications to operation in this disease are essentially the same as

those applying to carcinoma mammse. It is more justifiable, however, to

advise operation in cases of sarcoma in which the disease has a widespread superficial

distribution than in similar cases of carcinoma. Recent experience with the therapeutic

use of the X-rays and radium in malignant tumors of the breast shows that sarcomatous

growths are more amenable to these agents than are carcinomatous growths. In the

latter disease, as we have shown elsewhere, partial operations are either futile or actually

hasten the course of the malignant process. This is not the case with sarcoma in which

the same plan of treatment has met with success. An extension dissemination of sar-

coma cells in the superficial tissue does not in itself contra-indicate operation.

The results obtained by the operative treatment of mammary sarcoma are uniformly

better than in carcinoma of the breast. In both conditions, however, there is a decided

need of improvement. The fact that local recurrence of mammary sarcoma promptly

follows a large percentage of operations and that death from internal metastasis is by no

means rare, indicates either that many patients are subjected to operation at a time when
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widespread dissemination of the disease has already taken place, that the operations

are incomplete, or that the wound becomes "infected" with sarcoma cells at the time

of operation.

The clinical demonstration of early internal metastasis is often impossible, so that there

is no way of preventing unnecessary operations in cases of this kind. Local recurrences

are due in the vast majority of instances, we believe, to incompleteness of the operation.

It is the common practice among surgeons in dealing with mammary sarcoma either,

to excise the tumor or to perform simple amputation of the diseased breast together,

in certain instances, with removal of the underlying deep pectoral fascia. Cleansing of the

axilla is either omitted or is reserved for use in cases where the axillary lymph nodes are

palpably enlarged. Inasmuch as sarcomas as a class rarely metastasize by way. of the

lymphatics, it would seem, at first thought, irrational to remove the regional lymph nodes;

indeed it is difficult to take exception to conservative practice in dealing with mammary
sarcoma with the hope of proving one's contention on statistical grounds, but our own
experience convinces us that the general adoption of a radical procedure in the treat-

ment of this form of tumor will lessen the percentage of local recurrences. The latter

are due, we believe, in the great majority of instances, to the retention of sarcoma cells

in the small venules leading from the breast.

If this be true, the principle of block dissection is as applicable to sarcoma as to car-

cinoma; in one case we endeavor to remove in one mass the tumor-bearing organ and

regional lymphatics; in the second case, the tumor-bearing organ with the veins leading

from it. The danger of traumatic dissemination of sarcoma cells by way of the veins is

certainly as great as the danger of disseminating carcinoma cells through the lymphatics,

and for this reason it is equally important in operating for sarcoma and carcinoma of

the breast to begin the dissection in the axilla.

A glance at Table V III will show that Poulsen was guided in his choice of operation

for mammary sarcoma by the size of the tumor and furthermore that of the eleven cured

cases of solid sarcomas, seven had had simple excision of the growth. Almost all other

surgeons including ourselves have been content in the past to practice simple excision

in the case of small sarcomas reserving simple amputation of the breast for very large

tumors; in only one of our own cases, that of a round-cell sarcoma with metastasis to

the axillary nodes, was a radical operation done. Later studies of the subject convince

us that radical amputation is the better practice regardless of the variety of the tumor.

If, on the other hand, we would continue in the older practice let us be guided by the con-

stitution of the growth rather than by its size.

Every effort should be made to determine the variety of tumor with which we are

dealing at the operating table, especially by examination of its cut surface and also by
immediate microscopic examination of a frozen section of the tumor. In young women it

is advisable to expose small tumors after the method of plastic resection, but at all events

opportunity must be had to make a detailed examination of the mass. If the latter proves

to be a sarcoma, and, apparently, a malignant one, of the large spindle-cell or round-

cell varieties, radical amputation should be done regardless of the age of the patient,

the size of the tumor, or the presence or absence of enlarged lymph nodes.

If the tumor be small and represent a less malignant type of the disease than the

foregoing and the axilla is apparently uninvolved, and finally if the patient be a young
woman, it is justifiable perhaps to simply excise the tumor wide of its capsule and to

keep watch over the patient for evidence of recurrence for a period of at least three years.

This,' let us repeat, is justifiable only in exceptional instances, and the safest plan of
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procedure, and that which we propose to adopt in future cases, is to advise radical

amputation in every instance.

Non-operative Treatment.—The X-ray, radium and Coley's fluid have been

successfully used in the treatment of sarcoma of the breast. The field of applica-

tion of irradiation in sarcoma of the breast is essentially the same as in carcinoma.

According to Kienbock, this treatment is indicated primarily in those pre-operative

cases in which the tumor will not assume an inoperable character in the meantime.

We are not told how to differentiate the cases which will not become inoperable in the

meantime, and as every surgeon experienced in the treatment of malignant neoplasms

knows, this is impossible and can lead only to grave error.

Kienbock further advises the use of the X-ray in inoperable cases and we fully agree

with him. Pfahler speaks of the results of X-ray therapy in inoperable and rapidly re-

current mammary sarcomas as " wonderful." He recommends the use of the X-ray in all

inoperable cases and states that certain cases may be rendered operable with its use by

destruction of underlying foci of the disease. Peterson has made a recent study of the

results in cases of sarcoma treated by irradiation and concludes that while a permanent

cure is possible under the treatment it is actually a rare occurrence. Comparatively

little is written of Roentgen therapy in breast sarcoma, but since the method of treat-

ment is particularly eificacious in rapid, superficial, soft growths proceeding from the

superficial tissues, it would seem that sarcoma of the breast, if not too extensive though

inoperable, would be a very suitable form of the disease for this method of treatment.

The effect of the Roentgen rays on sarcoma was observed by Fawey in the case of a

patient in whom a fibro-sarcoma of the left breast disappeared under X-ray treatment;

this individual subsequently died of typhoid fever, and nothing was found at the previous

site of the sarcoma except normal skin and scar tissue.

Judd states that the action of the X-ray in sarcoma as well as in carcinoma is primarily

stimulative and causes "a changing over of the embryonic type of connective tissue

into the adult type, a change from preponderant cells to a tumor mostly composed of

fibers, and the final result is a fibroma with possibly latent sarcoma cells included in the

mass." This satisfactorily accounts for the local recurrences of sarcoma, which have

disappeared under X-ray treatment.

The present status of irradiation in the treatment of sarcoma of the breast may be

summed up as follows:

The X-ray or radium and perhaps a combination of the two should be used in the

treatment of inoperable mammary sarcoma. The prognosis is good in the absence of

visceral metastases as regards prolongation of life but not as regards permanent cure of

the disease. In certain instances, inoperable cases may in this wise be rendered operable

by the destruction of nests of malignant cells situated beyond the reach of the knife.

Neither X-rays nor radium should be used in the treatment of operable sarcoma of the

breast. As post-operative measures, these agents, especially the X-rays, should be

routinely employed for prophylaxis.

The Use of the Mixed Toxins of Erysipelas and Bacillus Prodigiosus—Coley—in

the Treatment of Inoperable Sarcoma of the Breast.

Coley has observed 17 cases of sarcoma of the breast in patients whose age varied

between 16 and 55 years.

There was a history of antecedent trauma in 33 per cent, of the cases. In some

instances the tumor developed so shortly after a local trauma, that there can be no

question as to the causative influence of the injury in these cases.
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The duration of the tumors before operation varied between four weeks and three

3'-ears.

As regards the histological types of the tumors, round-cell sarcoma was found in

13, spindle-cell in i, round-cell melanotic in i.

With regard to the total duration of life after operation, one case remained well five

years after the first operation which was followed by three further operations during this

period; the toxins were used after the last operation. Three cases lived one year after

operation; one, one and one-fourth years; two, one and one-half years; one, a melanotic

sarcoma, lived two years; one is well at present, two years after operation. (Toxins

were used in this case.) In one case the entire duration of the disease, from the time the

tumor was first noticed until death, was only four months. One case showed the other

extreme: The patient was first operated upon in 1882; she remained well until 1889,

when a recurrence took place, for which a second operation was done; in 1895 she was

referred to Dr. Coley with an entirelj^ inoperable recurrence and in bad general health,

and recovered under the mixed erysipelas and bacillus prodigiosus toxins, remained

well eight years and then died of an injury. Careful examination at the time of her

death, in 1903, showed no recurrence of her old trouble. The total duration of life in this

case from the first operation was 21 years.

One case is well and free from recurrence at the present time, nine years after the first

operation. She had four operations in all plus four months' toxin treatment. One case

was well 19 years after disappearance under the toxins.

Three cases of the foregoing list must be regarded as permanent cures:

Case I.—E. F. Spindle-cell sarcoma, well 19 years. This case was entirely inoperable and the

diagnosis was confirmed by Dr. Wm. H. Welch of Johns Hopkins. The disease disappeared under the

mixed to.xin treatment.

Case 2.—Mrs. A. C. Adeno-sarcoma; recurrent case entirely inoperable; diagnosis confirmed by
Prof. T. M. Prudden, professor of pathology of the College of Physicians and Surgeons of N. Y. She

remained well eight years and then died of the results of an injury.

Case 3.—H. R. Well at present, nine years; had four operations and four months' toxin treatment.

In the last case it is impossible to estimate the exact part the toxins played in the

cure, inasmuch as one operation was performed after the toxins were begun; however, as

a rapid recurrence had followed each of the preceding operations, it would seem reason-

able to assume that the toxins played some part in the cure.

The toxins were used in 14 of Dr. Coley's 17 cases; 3 of these cases should probably be

excluded, inasmuch as the toxins were given only for two weeks, as the condition of the

patients made it seem unwise to continue longer. In all of the cases the disease was in-

operable at the time the toxins were begun, with exception of the three cases in which

they were used as a prophylactic. In one of these, a rapidly growing tumor which had
appeared immediately after a local trauma, the use of the toxins after operation ap-

parently had little infiuence in preventing a recurrence. In the two other cases in which

the toxins were used as a prophylactic, the patients were well when last heard from, one,

one year, the other, two years later.

Glandular involvement was present in 11 cases; in three there was no enlargement

and in three no notes regarding this point were made.
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THE FIBRO-EPITHELIAL TUMORS OF THE MAMMARY GLAND

Pathology.—The fibro-epithelial tumors form a group to which the generic name
fibro-adenoma is commonly applied. The term "pure adenoma" reiers to a morbid grow h

completely isolated from the surrounding breast tissue by a well-marked capsule, and

composed entirely of the glandular or parenchymatous tissue. It usually turns out to be

a fibro-adenoma in a state of lactation hypertrophy. By "fibro-adenoma" is understood

a similarly circumscribed and encapsulated tumor whose structure, like that of the breast

itself, consists of glandular or parenchymatous tissue, embedded in a fibrillar or cellular

matrix. In neither of the tumors is the normal structure of the inactive breast perfectly

repeated. When a small circumscribed node of tumor-like appearance, removed from

the breast, is found to have a structure exactly corresponding in arrangement and ap-

pearance with that of the breast itself, it may generally be concluded that it is not a

tumor, but a lobule of the breast.

To come to an understanding of the origin of tumors of this class it is important

to keep in mind the restless character of the mammary tissues, and their variations in

structure.

The gland grows slowly from year to year during childhood, then at puberty takes on

a sudden and rapid enlargement to many times its previous size. What it next does

depends upon the individual. In the great majority of cases it seems to remain

quiescent almost indefinitely, but in not a few cases it is roused to secretory activity, or

manifests hyperemia, or shows some other disturbed effect at each monthly period.

During pregnancy it experiences a growth that replaces the adipose deposits, more or less

completely according to the individual responses to the stimuli, with acini of newly

formed glandular parenchyma. When lactation is ended, involution removes this same

acinous tissue, and fatty deposits again take its place. Each time pregnancy and lacta-

tion occur the same phenomena are repeated. When the climacteric is reached, retro-

gressive changes in both parenchyma and stroma continue to make slow progress

indefinitely.

From this it is clear that the mammary tissues are quick to respond to stimuli, and

that there must be many stimuli capable of exciting the glands. In another chapter it

is shown that the responses manifested by different glands and even by different parts of

the same gland not infrequently lack uniformity. As some indolent lobules of a lactating

breast may fail to grow or to functionate, so peculiarly sensitive portions of a quiescent

gland may respond, by growth or by functional activity, to stimuli not intended to pro-

duce such efl'ects and not sufficient to affect the entire gland. Under such circumstances,

local growth of either matrix or parenchyma or both takes place, and a mass is formed that

may constitute the foundation of a tumor. This is entirely in keeping with our theory

that the growth and functional activity of the mammary glands, whether general or

local, is regulated by the effects of hormones or internal secretions, and yet is in no sense
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opposed to the hypothesis that local growth and local activity may arise through local

disturbances arising in the breast itself. In that most varied of the disturbed activities

of the breast known as "abnormal involution," there are to be found in nearly all cases

areas that show just such evidences of localized growth as have been under consideration

and may eventuate in tumors. We regard the fibro-epithehal tumor, therefore, as the

result of some kind of stimulation of breast tissue followed by localized growth.

In senile breasts, and especially in those in which "abnormal involution" is present,

occasional circumscribed growths of the peri-ductal connective tissue can be found.

The fibrillar tissue becomes increased out of proportion to the parenchymatous tissue

which it transforms by compression, dislocation or distention, until a strong resemblance

to "peri-ductal fibroma" is presented. There is, however, this difi'erence: the true peri-

FiG. 159.—Intra-canalicular periductal fibroma of the breast seen under a very low magnification.

ductal fibroma is surrounded by a capsule that separates it from the surrounding healthy

breast tissue, which these tumor-like formations of abnormal involution lack. None has

been observed with a capsule.

Our purpose in calling attention to these disturbances of growth as an introduction to

the fibro-epithelial tumors is to show that hyperplastic disturbances of connective tissue

in the breast are frequent in occurrence, and that they form a series of which only the

extreme forms a distinct tumor.

Pathological Histology.—The fibro-epithelial tumors consist of both fibrillar—peri-

ductal—and parenchymatous—epithelial—tissues. In some cases the parenchyma
appears to be passive, the vegetative activity manifesting itself in the connective tissue

which proliferates rapidly or slowly, draws upon, crowds, compresses and deforms the
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parenchyma. In other cases it is clear that the parenchyma is itself under stimulation

and grows as the connective tissues grow, the combined product of the two crowding aside

the surrounding mammary tissue, compressing and destroying it. In still other cases

the activities in the parenchymatous tissue exceed those in the connective tissue and the

resulting tumor appears more glandular than fibrillar. But in all cases the relations of

the tissues to one another are disturbed. The true fibro-epithelial tumor, though easily

resolved into epithelial elements derived from the gland and connective tissue of peri-

ductal origin, shows loss of the normal relationships, and a more or less radical depar-

ture from the typical structure of the breast. The epithelial tubules sprout and extend in

all directions with the formation of new tubules like those of the developing breast, but

without the formation of lobules, and the peri-ductal tissue ceases to be peri-ductal, and

-\

•'V

•^.J-.
.<-*^'

Fig. i6o.—Edge of a fibro-adenoma, showing the tumor above and the breast below. The separation

of the tumor from the breast through traction upon the ducts, and the formation of the connective

tissue capsule by compression are foreshadowed.

forms a more uniform matrix into which the developing parenchyma extends. The re-

sult is complete loss of lobular structure in the parenchyma and of peri-ductal distribu-

tion of the connective tissue. Such local excesses of growth maj' arise at one or many
foci, in one or both breasts, but wherever they occur, the result is a tumor.

As the mass grows, it occupies space at the expense of the breast, compresses it,

provokes atrophy of the neighboring parenchyma, and soon becomes surrounded by a

zone of condensed connective tissue that forms its future capsule. While the tumor is

growing and the type of its structure changing, traction is made upon the ducts at its

periphery, which sometimes become enormously elongated and compressed and at length

rupture, so that before the growing mass is much larger than a pea it may have separated

itself from the breast proper, and its stroma of growing tissue abuts against a thinned

zone of atrophic surrounding connective tissue from which it readily escapes when
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incised. Accumulated secretion or exuded lymph sometimes collects in and distends

the tubules of the parenchyma

—

cystadeno-fihroma.

Closely similar in external appearance to these fibro-adenomas are certain other

fibro-epithelial tumors to which Warren has applied the name " peri-dudal fibronias."

That there is any essential difference between the fibro-adenoma and the peri-ductal

fibroma is improbable, as not a few tumors show the typical appearance of the former in

certain areas and of the latter in other areas of their tissue. The chief peculiarities of the

peri-ductal fibroma depend upon the fact that the vegetative activity in the peri-ductal

tissue outweighs that of the parenchymatous tissue. The result is a tumor in which

the peri-ductal tissue becomes a striking and important component that justifies the

Fig. i6i.—Intracanalicular periductal fibroma, showing the typical appearance.

name fibroma, though the term is misleading, as the tumor is really fibro-adenoma.

Two forms of this fibromatoid condition are described

—

peri-canalicular peri-ductal

fibroma and intra-canalicular peri-ductal fibroma. These are not diiJerent species of tumor,

nor is either a different tumor from fibro-adnoma, as is easily proven by an examination

of a series of slides from a large number of tumors, which shows that all three appearances

not infrequently coexist, and that two commonly coexist in the same tumor. If our

theory of origin be correct, and the tumor is primarily a lobule of the breast tissue

aroused to growth through unknown stimuh, and the separation of the growing lobule

takes place through compression and traction of ducts and connective tissue, it is easy to

conceive that the ordinary fibro-adenoma results from uniform growth of both paren-
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chymatous and peri-ductal tissue; that pure adenoma and adeno-fibroma (the latter

characterized by preponderance of parenchymatous over peri-ductal tissue) result from

rapid growth of the parenchyma as contrasted with the peri-ductal tissue, and that peri-

ductal fibroma results from the preponderance of the growth of the peri-ductal tissue over

the parenchymatous tissue. When the increased peri-ductal tissue surrounds the tubule

concentrically, the tumor may be called peri-canalicular fibroma; when it grows more

rapidly close to the tubules and less rapidly away from them, so that the inner (sub-

epithelial) layers are thrown into folds, making traction and compression upon the

tubules, into which rounded masses oir processes of the peri-ductal tissue seem to be

forced, with the axis of the fibres radiating from the tubules

—

intra-canalicular fibroma.

Fig. 162.—Lactating periductal fibroma simulating sarcoma. The nipple is obliterated as the result

of stretching of the tissues.

In either variety, the peri-ductal tissue may maintain the normal tj^e and vary but

slightly from that seen in normal breast tissue, or may be changed to an extent that

destroys all resemblance. Thus, it is commonly edematous, and frequently mucoid in

character. In the latter case it is desirable to modify the names and call the tumors

peri-ductal myxoma, or if it be desirable to use terms expressing the relationship of the

peri-ductal tissue to the tubules, to canalicular, peri-canalicular and intra-canalicular

myxoma respectively. Through what seems to have been some misapprehension of the

true nature of the change, large tumors of the intra-canalicular myxomatous type, in

which tubules become distended into cysts and the intra-canalicular formations become

large enough to be easily seen by the naked eye, so that in a section of the fresh tumor

they can be seen to project in the form of teat-like or finger-like eminences, have been

described as cysto-sarcoma phyllodes. Such tumors are not sarcomas, and the name
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cysto-sarcoma phyllodes ought to be abandoned. Fibro-epithelial tumors of all the

kinds thus far described are perfectly benign in disposition. They are recognizable

when small, as rounded, freely movable tumors that usually occur in the breasts of young

women. The size of those most commonly removed in the clinic is about that of a peach

kernel. There may be one or several, in one or both breasts. When neglected they may

grow to a large size, and most surgeons have met with cases in which the tumors were the

size of a hen's egg, a man's fist, or even as large as a cocoanut. A generation ago it was

not unusual to see them of great size.

Thus, Ashwell {vide Sheild, "Diseases of the Breast," London, 1898, p. 202) saw one that weighed

upward of 20 pounds; Barton (Proc. Path. Soc. of Phila., 1885-87, XIII, 165), one 27 inches in circum-

ference in the breast of a 17-year-old colored girl; Finsterer (Deutsche Zeitschrift fiir Chirurgie, 1906,

LXXXIV, 557) speaks of a very large one; Gross (Medical and Surgical Reporter, :887, LVII, 3) speaks

of a cystic fibro-adenoma that weighed 29 pounds, and Velpeau ("Traite du Maladies du Sein," Paris,

1858, p. 260, Fig. 2) figures what probably was one of these tumors that weighed 40 pounds, though he

called it "tumeur adenoide" and Billroth regarded it as a cysto-sarcoma.

The large tumors are nodular in appearance, and are usualty composed of congeries

of small tumors forming a composite mass, in which the parenchyma of one lobule seems

to be independent of that in others. Different lobules of the same large tumors may
show different forms of arrangement of the peri-ductal and parenchymatous tissues.

Very large tumors are always cystic.

Although the conditions attending its growth cause the parenchyma of the fibro-

epithelial tumor to sever its connections with that of the breast proper, and have changed

its structural arrangements so that they may no longer resemble the breast lobules, the

fibro-epithelial tumor is still, physiologically, a mammary gland to all intents and pur-

poses, as is shown by the manner in which it comports itself during the mammary hyper-

trophy of pregnancy and lactation. As the breast tissue under these circumstances

enlarges and transforms its tubular to racemose structure through the formation of acini,

the parenchyma of the tumor does the same. For this reason many cases of fibro-epithe-

lial tumors first come under the surgeon's observation during pregnancy and lactation be-

cause of the sudden appearance of tumors in the breast where they had not previously

been noted, or because of the rapid and sometimes painful enlargement of small tumors

known to have been present in the breast. The tumor tissue engaging in secreting ac-

tivity but being deprived of outlets, swells and becomes very firm and tense so as to be

felt with ease in the flaccid breast after the baby is nursed. Under the misapprehension

that the sudden enlargement of these tumors is indicative of some change in their nature

and tendency, and in the fear that they might prove to be malignant if neglected, not a

few are operatively removed. There is no advantage in operating under such circum-

stances as in reality the only change in the tumor is that common to all the mammary
tissues, whether in the normal breasts, or in supernumerary breasts, or in fibro-epithelial

tumors.

Such behavior of a fibro-adenoma during pregnancy and lactation is shown by the

history of a patient operated upon in the German Hospital of Philadelphia.

The patient, D.G., was a woman, aged 24 years. Six months before coming under observation, when
six weeks pregnant she first observed enlargement of the right breast that had always been a trifle larger

than the left. There was no pain, but the breast continued to enlarge rapidly and after three months
the nipple retracted and the breast became bluish in color. After her baby was born the right breast

enlarged rapidly until it became the size of a grape fruit and was very heavy. It was hard and nodular,

and showed large pigmented areas about the nipple which was retracted and dislocated toward the inner

side of the breast. Superficial veins were visible and distended. She complained of pain about the
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areola, but there was no tenderness upon manipulation, nor could any fluctuation be detected, though

some parts of the tumor were soft. A small amount of yellow fluid could be expressed from the nipple.

There were no enlarged axillary nodes. The left breast was normal and lactating.

Under the conviction that the tumor was a sarcoma, amputation was performed. Upon pathological

examination the tumor (Pathological Collection, No. g2o5) was found to be an adeno-fibroma with sec-

ondary changes and enlargement due to pregnancy and lactation. These consisted of marked epithelial

hyperplasia and an accumulation of milk. In consequence of its encapsulation, its rapid increase in size

during the periods of pregnancy and lactation, the tumor was regarded as benign. Some areas were

found to have undergone anemic necrosis, but there was nothing about it to suggest malignancy.

A most interesting tumor of this class supposed to be a galactocele (Plate, V,) was

removed from the breast of a lactating woman, in the German Hospital of Philadel-

phia. It was a soft fluctuating translucent formation about the size of a duck's egg,

enclosed in a thin membranous envelope supposedly the sac. When examined patho-

logically, it proved to be a fibro-epithelial tumor, in lactation hypertrophy, its ducts

distended with milk, and its, interstitial tissue highly edematous in appearance and

extremely soft in texture.

When fibro-epithelial tumors are removed at the time of the lactation hypertrophy,

interesting and pardonable errors may be made as to their nature. The fibro-adenoma

that has undergone lactation hypertrophy is no longer a fibro-adenoma, it is a pure

adenoma. It now has alveolar and acinar structure like the breast itself.

Dr. B. C. Hirst brought one of us, in the year 1894, a rounded, encapsulated soft

tumor as large as a hen's egg, just removed from the breast of one of his patients. Micro-

scopic examination showed it to consist entirely of alveolar glandular tissue, and it was

thought to be one of the rare cases of "pure adenoma," described and published as such.

Years passed before experience with other cases raised a doubt as to the true nature of the

growth, when an inquiry not previously made, showed that the tumor had suddenly

appeared in the breast of a woman just beginning to nurse her baby. It seems clear that

the tumor was not a "pure adenoma," but a fibro-adenoma participating in the lactation

hypertrophy and activity. Recently Speese (University of Pennsylvania Medical Bul-

letin, April, 1909) has published a description of a "pure adenoma of the breast," that

has precisely the same history, even to the tumor having been brought to him by Dr. B.

C. Hirst, and precisely the same appearance. That it was known to have been present

for several years and to have suddenly grown large with the establishment of lactation, is

sufficient explanation of its "pure adenoma" appearance. The writer knows of another

precisel}' similar case, in which the same diagnosis was made under the same conditions

by a surgical pathologist of large experience.

The enlargement of the tumor during lactation is in all probability always followed by

subsequent diminution in size, with the termination of lactation, and sometimes long

before lactation terminates when left to take its normal course. Its tissue can be sup-

posed to undergo involution like that of the breast tissue itself, and to do so more rapidly

than the breast tissue, seeing that there can be no escape for its secretory products. It

behaves like an unused breast. Here may be found one explanation of the fact that tum-

ors of the breast in young women have been reported to have diminished in size,

spontaneously.

Morbid Anatomy.—To the naked eye the fibro-adenomas are usually easily recog-

nizable. They form small or larger, solid or cystic tumors, completely surrounded by a

thin fibrous capsule. They are easily enucleated as a rule. Small tumors are usually

rounded and smooth, larger ones nodular and cystic. Upon section the color is com-

monly uniformly grayish pink, and slightly granular. Upon close inspection it may be



Plate V

Lactating adeno-fibroma simulating galactocele. Natural size.

Deaver and McFarland.
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possible to make out a delicately fasciculated groundwork, in which the granules are

imbedded. The groundwork is the fibromatoid structure, the granules the epithelial

tubules. In large tumors growth from numerous centers can be seen, and the tumor is

compounded by amalgamated nodules. The color is occasional!}^ varied through pecu-

liar circumstances. Thus when the tubules dilate into cysts, or when extravasations of

blood, or necrotic change in the stroma are present, the color and texture may be modified

accordinglv.

Fig. 163.- -Lactating adeno-fibroma simulating galactocele.

Plate V.
.\ppearance of the tumor shov

When the tumors are not removed, and continue to grow, they push aside the sur-

rounding mammary tissue, causing it to atrophy and eventually to disappear. At the

same time superficially situated tumors become non-superficial and appear beneath the

skin which becomes thinned, often shows veins as in sarcoma, and becomes atrophic.

At this time inflammation and necrosis of the skin set in, and the capsule of the tumor
may become visible through the ulceration. Deeply situated tumors do not ulcerate

but remain as movable nodular, firm, insensitive masses in the breast.

Cystic Change.—This is the most common complication of the fibro-epithelial tumors,

and at once changes the name to cystadenoma or cystic adenoma. In the chapter upon
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"Cysts of the Breast," the section upon "Cysts in Tumors of the Breast' gives a full

explanation of the occurrence of these cysts.

They sometimes make their appearance rather suddenly and grow rapidly, giving

the tumor a somewhat modified character that arouses suspicion of mahgnancy. Their

presence can be detected clinically through bosselation of the surface of the tumor and

sometimes by fluctuation of the fluid in the cysts.

Pathologically they appear as circumscribed spaces filled with lymph serous-fluid of a

straw color. Sometimes the fluid escapes under pressure when the cyst is incised; some-

times it becomes gelatinous through admixture of tissue colloid and remains like jelly;

sometimes it is dissolved through admixture of blood. The spaces occupied by the

fluid are rounded and have smooth shining walls, usually lined by a single layer of

columnar or cuboidal epithelium. Sometimes the lining is lacking.

In cystic " intra-canalicular peri-ductal fibromas" the cysts are sometimes quite

large and nearly filled by the rounded nodular fibromatoid formation. This is the

character of the erroneously so-called cysto-sarcoma phyllodes of Johannus Miiller.

Calcareous change may take place in the stroma of any of the fibro-epithelial tumors,

either in the form of scattered and amorphous deposits, massive localized deposit, or

there may be true ossification. As such changes occur more frequently in sarcomas, the

reader is referred to the chapter upon "Sarcoma of the Breast" for an explanation of the

phenomenon.

Malignant Change in Fibro-epithelial Tumors.— i. Sarcoma.—In certaiii cases the

peri-ductal tissue forming the matrix of the fibro-epithelial tumors loses its normal loose

fibrillar and sparsely cellular structure, and becomes highly cellular in part or in the whole.

The cause of the cellular multiplication and the failure of cell differentiation is not known.

The excessively cellular character of the stroma, however, gives a new microscopic ap-

pearance to the tumor, and necessitates the introduction of new names as we shall see.

But first let us inquire into the nature of this cellular change. We have no precise in-

formation and no exact knowledge to work upon, but it is well known that when tumors

of the connective tissues undergo active cell multiplication and change from the largely

fibrillar to the purely cellular type of structure, they simultaneously change from a benign

to a malignant disposition. When they change from the largely fibrillar to a more cellu-

lar type of structure, they arouse our suspicions, but we have almost no positive knowl-

edge that they have certainly changed in disposition. We are then in this interesting

but unfortunate dilemma; we know that fibrillar tumors are benignant and that cellular

tumors are malignant, but we have no certain way of telling whether a tumor composed

of both fibers and cells is one or the other. We cannot tell where benignancy ends and

mahgnancy begins. It is entirely a matter of opinion whether the general character of

a tissue be sufiiciently cellular to be declared malignant or not. And when, as in the

fibro-epithelial tumors of the breast some parts are largely fibrillar and other parts highly

cellular, the amount of personal equation that enters into the judgment is very large.

Cellular tumors arising from the connective tissues are termed sarcoma. When the

cells arise from the peri-ductal tissues of a fibro-epithelial tumor, the tumor becomes

known as a peri-ductal sarcoma, being descriptive of the nature and origin of the tumor.

Such sarcomas, since they arise in a tissue peculiar to the breast are also known as

indigenous sarcoma. They usually are of the spindle-cell variety.

, Peri-ductal sarcoma may bear so close an external and clinical resemblance to peri-

ductal fibroma or myxoma as to make it impossible to differentiate them. In such cases

a microscopic examination becomes essential, when the former will show a cellular, the
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latter a fibrillar or myxomatous tissue growing about and pressing into the ducts. The
similarity of arrangement is sufficient to indicate that the sarcoma develops from the

fibroma, and not independently of it, and to justify the terms peri-caiialicular sarcoma

and intra-canalicular sarcoma.

As usually conceived, sarcoma is a largely or purely cellular tumor but in these in-

digenous sarcomas of the breast, there are more or less conspicuous glandular elements

in the form of more or less altered tubules. Must they be taken into serious account

when the tumor becomes sarcoma? Is it wise to introduce descriptive terms such as

adeno-sarcoma to apply to them? It seems as though this might be regarded as a super-

erogation, for if the tumor be described as peri-ductal sarcoma, it ought to be inferred

that it grew among or about the glandular ductules which may be found in its substance.

Periductal fibroma (cystic).

As the sarcoma tissue increases more rapidly than the fibrillar tissue possibly can, the

growth of the tumor advances more rapidly after the sarcomatous change sets in, and in

the cases that we have studied, it seems as though the rapidly growing cells of the sar-

coma soon begin the effacement of the parenchymatous elements by compression and per-

haps by starvation until they become relatively few in numbers, fall into obscurity and

eventually may disappear.

Non-indigenous sarcomas of all varieties—round-cell, spindle-cell, giant-cell—may
grow' in the fibro-epithelial tumors, just as in the breast itself. Full particulars in

regard to them, and in regard to adeno-sarcoma, cysto-sarcoma, and the sarcomatous

transformations of the benign tumors will be found in the chapter upon " Sarcoma of the

Breast" (q.v.).

2. Carcinoma.—The fibro-epithelial tumors result from activities of growth shared
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by both the ductal and peri-ductal tissues. In the ordinary development of the tumor

the ductules sprout, extend, bifurcate, and penetrate in all directions into the growing

stroma, gradually losing the characteristic lobular arrangement of the normal breast.

If, as has been shown, excessive reproductive cellular activity and transformation to a

cellular type of structure on the part of the peri-ductal tissue leads to sarcoma, excessive

reproductive cellular activity of the parenchymatous and epithelial tissue may lead to

carcinoma. The fibro-adenoma is to all intents and purposes a gland. It contains not

only the essential glandular tissue from which carcinoma is supposed to grow, but con-

tains it under conditions of disturbed growth and activity that might be regarded as

especially favorable to carcinoma growth. It is true that the fibro-epithelial tumors

are neoplasms of early life, and carcinomas, for the most part, of later life, but with such

Fig. i5s.- -Periductal fibroma (section surface). From a specimen in the Laboratory of Surgical

Pathology, Medical School of the University of Pennsylvania.

conditions as have been outlined it would seem not only possible but probable that such

change can and does occur. But experience shows that fibro-epithelial tumors rarely

change to carcinoma. Sarcoma is the more frequent malignant change in fibro-epithelial

tumors, and outnumbers carcinoma change many times. That it does occur cannot be

gainsaid. Cases are reported by Quervain (Correspondenzbl. fiir schweizer Aerzte,

1910, No. 28) by Speese (Amer. Jour, of the Med. Sciences, 1910, LI, 213), and by others,

but few are on record. Even in tumors of great size such as have been reported by Bar-

ton (Proc. Path. Soc. of Phila., 1885-7, XIII, 165) in which in the breast of a 17-year-

old colored girl, such a tumor grew so large as to measure 27 inches in cricumference; or

the perhaps still larger tumor pictured by Binaud et Braquehaye ("Maladies de les

Mamelles," Traite de chirurgie, etc., Le Dentu etDelbet, Paris, 1899, VII, 151, Fig. 18)

showed no sign of malignant transformation.

I
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Clinical Consideration.—The clinical diagnosis of benign mammary tumors was a

much simpler task in the past, when they were permitted to attain to enormous propor-

tions and to undergo various degenerations before the patients sought their removal,

than now when they are brought to the attention of the surgeon while so small as to be,

as a rule, symptomless.

The average recognized duration of 100 consecutive cases of fibro-adenomata operated

on in the German Hospital of Philadelphia, was 5.9 months. This estimation was made
from the time that the patients first discovered the lump in the breast. Eighteen of the

patients in this series presented themselves within one month from the time of the dis-

covery of the tumor; in 76 cases the tumor had been known to be present less than one

year; eight patients had known of a lump in the breast for five or more years, and in 13

instances the disease was of less than five, but of more than one year's duration. This

is quite different from our carcinoma cases in which an average of 30 months passed

between the discovery of the lump in the breast and the request for advise.

Occasionally we meet with an exceptionally large tumor that has developed within a

comparatively short period of time, and in rare instances, with a very small growth

that has remained stationary, in size, for many years. These are exceptional cases, how-

ever, for the discovery of the tumor is usually made while it is still very small and the

patient promptly presents herself for treatment. Again we find this differing from what

happens in the case of the malignant tumors, which are usually much larger when brought

to the notice of the surgeon.

Women of the better classes are keenly alive to the danger that may arise from the

presence of lumps in the breast, and it is with the thought of possible malignant disease

uppermost in their minds that they present themselves for examination and advice.

The skilled examiner may easily be able to satisfy himself of the malignancy or benig-

nancy of a growth in the breast yet find it impossible to assign it to the special variety of

benign tumors to which it belongs. This is, however, a matter of small practical impor-

tance from the clinical point of view.

Predetermining Factors.—General Incidence.—According to clinical statistics gath-

ered from the records of the German Hospital of Philadelphia, the fibro-epithelial

tumors constitute 23.7 per cent, of all mammary neoplasms. McFarland found the

incidence of these growths among mammary neoplasms received in his laboratory to

be 12.17 P^^ cent. (70 benign tumors among 575 tumors of the breast).

Rodman estimates that 17 per cent, of all mammary tumors are fibro-epithelial in

structure and benign in nature. Williams, in a collected series of 2422 cases, found 15.

i

per cent, of the benign tumors.

Age and Sex Incidence.—All tumor diseases of the breast are rare in the aged and in

the very young. A tumor in the breast of an aged person is more likely to be malignant

(carcinoma), than benign in nature, whUe the reverse is true in the case of a young

person.

Solid fibro-adenomas usually occur in the young and active mamma; cystic tumors of

similar kind in the mature and decadent glands. This was, long ago, pointed out by Gross.

Fibro-epithelial tumors are rare in the breasts of men and very young girls, but are

comparatively common in the breasts of adolescent girls. Thus six (12 per cent.) of the

50 patients in Gross' series were under 16 years of age, the majority of them being be-

tween the ages of 14 and 16. Only 6 per cent, of our patients were under 20 years of age

and all of them had passed the age of puberty. These figures are of no value, however,

in estimating the age incidence of tumors occurring in the breasts of the young since no
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patients are admitted to the German Hospital of Philadelphia less than 15 years of

age.

In their paper upon "Tumors of the Breast in Childhood," Jopson, Speese and White

report 21 cases of benign tumors, 11 of which were classified as fibro-adenomas. Speak-

ing of the latter group they say: "They constitute the most numerous type of tumor of

the breast occurring in childhood and their proportion to the total number of benign

breast tumors is higher in children than in adults." We are unable to agree with this

statement as in our experience fibro-adenomata comprise more than 52.4 per cent, of

this group of mammary tumors in childhood. In the adult the proportion of fibro-

adenomata to other benign tumors, in our experience, is about nine to one.

Both Woodyatt and Speese attribute some etiological influence to mastitis adoles-

centium in the development of benign tumors of the adolescent breast, especially of boys.

The incidence of fibro-epithelial tumors shows a sudden increase coinciding with the

establishment of puberty, in both sexes.

Enormous fibro-adenoma of the breast. (Velpeau.)

Women between the ages of 30 and 40 years are especially liable to benign tumors of

the breast, while approximately the same number of cases occurs in women between 20

and 30 years, and 40 and 50 years of age; the same is true of patients between the ages

of 10 and 20 years and 50 and 60 years of age. The following tabulation shows the age

incidence in our own cases:

Table 1.—Age Incidence—Series op Cases erom the German Hospital of Philadelphia

Age Number of cases

10-20 6

20-30 27

30-40 34

40-50 27

50-60 6

100

Recent papers by Warren, and by Greenough and Simmons give a lower age incidence

for the benign tumors than that shown in the preceding table. Thus Warren states that

most of his 54 patients with peri-ductal fibromas were between the ages of 29 and 38,

and that the average age for patients with fibro-cystadenomas was only 32 years.

Forty-five per cent, of the 27 cases of peri-ductal fibroma in the series reported by Green-

ough and Simmons occurred in women between the ages of 20 and 30; the average age

of these patients being 28.8 years. Their patients with fibro-cystadenomar averaged
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30.5 years; the youngest patient was 15, the oldest 54 years of age. Of our patients

under 40 years of age 33.6 per cent, were suffering from carcinoma, but only 18.5 per

cent, of the total number of cases of carcinoma of the breast occurred in women under

the age of 40. One in every seven women under 30 years of age, with a .tumor of the

breast, was found to be sufitering with carcinoma. The average age of the patients with

benign tumors was 34.5 years as contrasted with 49.6 years for the cancer patients.

The statistics of Primrose, which are quoted in connection with the age incidence of

carcinoma, are invahdated so far as the benign tumors are concerned because no distinc-

tion is made between fibro-epithelial tumors and chronic mastitis.

Sheild states that the youngest patient with a benign tumor of the breast admitted

to St. George's Hospital in 35 years, was 14 years of age; the oldest was 56 years of age.

The average age of Gross' patients with the solid type of benign mammary neoplasms

was 23.9 years as contrasted with 36.9 years for patients with cystic tumors. Gross

maintained that the only tumors occurring in the breast before the age of 16 are

fibromas and sarcomas, and that "solid tumors at that period of life are fibromas (fibro-

epithehal tumor) and nothing else." This is not strictly speaking true since angiomas

which are benign tumors, occur in the breasts of children.

Table II.

—

Age Incidence (Gross)

Age Number of cases

10-20 II

20-30 • 18

30-40 "
40-50 7

50-60 .- 3

5°

The youngest patient in Williams series of 52 cases was 15 years old; the oldest

63 years of age; the mean age was 30.4 years. The number of WiUiams' cases occurring

in each quinquennial age period is given in the following table:

Table III.—Age iNcnDENCE (Williams)

Age . Number of cases

15-20.' II

20-25 ^^

25-30 6

30-35 - ; 5

35-40 ;

' 9

40-45 6

45-50 I

5°-55 I

55-60 1

60-65 _J:

52

Benign tumors of the breasts of very aged women have been reported by many

writers, including Velpeau (85 years). Gross (74 years), and Sheild (102 years).

Notwithstanding the frequency with which benign tumors occur in the breasts of

young women and the comparative rarity of malignant tumors in the young, the physi-

cian should never forget the possibility of the occurrence of carcinoma in the breast of

any woman who has passed the age of puberty.
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The time of tumor development in the breast in relation to the menopause has very

little diagnostic significance. As shown in the following table, the greater majority of

benign mammary tumors occur before the climacteric but the same is true of a not in-

considerable proportion of carcinomas.

Fig. 167.—Diffuse fibroma of the breast of a young colored girl. (Jopson, Speese and White.)

Table IV.

—

The Time Incidence or Mammahy Tumors in Relation with the Menopause
Fibro-epithelial Tumors

Number of cases Per cent.

Before the menopause gi gi

After the menopause 7 7

Males 2 2

Before the menopause.

After the menopause.

.

Males

No record

nber of cases

95

75

3

27

200

Per cent.

47-5

36.

5

i-S

14-5

100.

o
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A certain proportion of benign fibro-epithelial tumors occur in the breasts of young,

neurotic, unmarried women who also suffer from disordered or even arrested menstrua-

tion. Too much attention must not be paid to this sta tement, however, as another group

is composed of otherwise perfectly healthy women. Menstrual disorders, therefore,

seem to have no etiological influence in mammary tumor formation; the single or the

marriage state, as well as pregnancy and lactation, can be dismissed as causal factors.

Table V.

—

German Hospital Cases

Fibro-epithelial Tumors

Number of cases Per cent.

Single 49 49
Married 49 49
Males 2 2

Parous 24 24

Nulliparous 76 76

Carcinoma Cases

Single 34 17.0

Married 163 81
.

5

Males 3 1.5

i 200 100. o

Parous no 55

Nulliparous go 45

200 100

Trauma.^—Ten per cent, of our patients with benign mammary neoplasms gave a

history of having injured the breast, but in only a few instances could the injury be as-

cribed a definite causal relationship. After reviewing the operative findings in cases of

this kind, we have come to the conclusion that in the majority of instances trauma of the

female breast results in inflammatory rather than neoplastic disturbances, and is in nature

analogous to the hypertrophic mastitis that frequently occurs after injury to the male

breast. Benign cystic tumors have been known to undergo sudden enlargement after

the receipt of an injury; this is spurious, however, and is due to intra-cystic bleeding.

Heredity.—"Tumor diathesis" and "familial types" are expressions commonly but

often unscientifically employed in oncologic writings. There are at present no recorded

statistical data to justify the conclusion that heredity plays any considerable part in the

genesis of fibro-adenomata of the breast.

Among our own series of 100 consecutive cases of fibro-epithelial growths of the

breast, we found only two instances in which sisters of the patients were similarly

affected and only two in which the mothers of the patients had had benign tumors of

the breast.

Twenty-four of the relatives of these patients had cancer; the disease involved the

mamma in seven instances. This makes a total of 28 relatives of 100 patients who suf-

fered with tumors, 1 1 of which were mammary.
These figures differ slightly from those given by Deaver (Jour, of the Amer. Med.

Ass., i9i3,LX, 79s). The older statistics were computed from loo cases of fibro-

adenomata and 200 cases of carcinoma. Thirty-seven of the relatives of the carcinoma

patients and 22 of the relatives of the benign-tumor patients died of cancer, 13
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per cent, of each group having had cancer of the breast. Neither of these groups of

figures is disproportionate to the general incidence of tumor diseases, and do not, as

might readily be inferred, indicate a hereditary predisposition to tumor.

Williams believes in a hereditary tendency in both the benign and malignant forms

of mammary tumors, but also believes that instances of the transmission of the fibro-

epithelial tumors are relatively less frequent than of cancer. In his series of 38 cases of

benign mammary tumors, there was a history of the direct transmission of the tumor from

mother to daughter in only one instance (2.6 per cent.), while in 13. i per cent, of the 38

fibro-adenoma cases there was a family history of cancer, but in only one instance was

the breast affected.

Puis records the cases of a mother and her daughter each of whom had a fibro-cystic

adenoma of the left breast. Mammary fibro-adenomas in three generations, com-

plicated with scirrhus carcinoma in one of them, is reported by Hutchinson.

Occasionally an instance of apparent inheritance of a benign mammary neoplasm in

the male is met with. Gangitano has recorded two such cases. We are inclined

to look upon his experience as unique rather than as indicative of the hereditary trans-

mission of mammary fibro-adenomata.

Sjmiptoms.—Pain.—The larger the tumor and the more rapid its growth, the greater

the associated pain, owing to stretching of the matricial tissues. The amount of pain

associated with a benign mammary tumor is in direct proportion to its content of fibrous

tissue so that a very small or even clinically undemonstrable nodule may give rise to

great suffering. Cases of this kind are often erroneously diagnosed as "mastodynia."

Benign fibro-epithelial tumors in the breasts of young women sometimes give rise to

marked suffering; more often painful sensations are absent or very slight, and ex-

perienced only at the menstrual periods.

Pain unrelated with menstruation was experienced by only 7 per cent, of our patients.

Slight discomfort in the breast is, however, a frequent symptom of benign tumor. The

pain may be intermittent, the patient having no abnormal sensation in the breast for a

number of months or years, then without any demonstrable change in the size or density

of the nodule, and without traumatic injury or other exciting cause, the breast becomes

extremely painful.

Greenough and Simmons state that one-third of their patients had pain of varying

degrees of intensity, while Sheild observed that the greater number of his patients suffered

from referred pains down the arms and over the chest wall. Sometimes the patients

complain of aching or burning sensations and in a considerable proportion of cases, the

affected breast becomes sensitive, especially at the time of menstruation.

Pain is unusual in early carcinoma so that its occurrence in small freely movable and

otherwise benign mammary tumors is of some diagnostic importance.

General Symptoms.—A tumor in the breast of a young woman with psychopathic

tendencies may be the determining factor in exciting a latent neurosis, but neurosis per se

has no known relation with the development or growth of the tumor. The presence of a

benign tumor of the breast is not incompatible with otherwise perfect health.

Location.—We have observed no difference in the incidence of tumors in the two

breasts. The majority of mammary tumors of all kinds with the exception of the

intra-cystic papilloma arise in the upper outer quadrant of the breast. Benign tumors are

prone to involve the periphery of the organ (intra-cystic papilloma excepted), although in

II per cent, of our cases the turnor was centrally located. The diagram Fig. 197

shows the position of the tumor in 100 cases of fibro-adenomas.
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Two or more tumors of the breast or breasts were present in 20 per cent., of our

patients. A tabulation of 20 cases of this kind occurring among 100 consecutive cases

shows the following distribution

:

Multiple tumors in one breast 3 cases.

Multiple tumors in one breast with a single tumor in the opposite breast, i case.

Multiple tumors in both breasts i case.

Recurrent tumor in the breast. . . - 3 cases.

Benign tumor in one breast followed after operation by a benign tumor of

the other breast 4 cases.

BUateral benign tumors.

(a) those arising simultaneously 2 cases.

(b) those not arising simultaneously 3 cases.

Carcinoma of one breast followed by benign tumor in the other breast 3 cases.

Relation to Para-mammary and Supernumerary Mammary Structtires.—We must

refer the reader to the chapters on "The Surgical Anatomy of the Breast" and "Poly-

mastia" for the general consideration of aberrant breast tissue; that which concerns us

at this time is the occurrence of benign neoplasms in such tissues.

Personally we have always looked upon tumors occurring in juxtaposition to the

breast and composed of cells representative of the normal mammary tissues, as originat-

ing in outlying but otherwise normal lobules of the breast. In certain instances tumors

do, undoubtedly, arise in true polymastic organs but these, as we have already pointed

out, are most exceptional.

Fibro-adenomas are occasionally found to lie between the mammary skin and the

deep layer of the superficial fascia that covers the breast. These comparatively rare and

superficial tumors project beyond the normal level of the skin; they are perfectly en-

capsulated and are without demonstrable connection with the normal glandular tissues

of the breast. Schimmelbusch's interest in this particular variety of tumor led him to

collect the 37 cases from von Bergmann's clinic. Similar cases have been reported by

Dowd and others. Tumors in this situation can easily be removed through a simple

incision.

Critical consideration was first given to the cHnical importance of para-mammary

structures by Williams, who believed in the comparative frequency of these structures as

well as in the frequency with which "neoplasms identical in structure with mammary
neoplasms arise from them."

An unusually large sequestration of this nature may in itself invite apprehension on

the part of the patient, who believes that she is harboring a tumor. These useless

and possibly dangerous structures should be removed although Martin maintains

that since the danger of malignancy is no greater than that of the normal breast, they

should not be disturbed. Petges and Bonin, like ourselves, take the opposite point of

view. When a tumor is present in one of them there can be no question of the advisa-

bility of its removal.

Para-mammary tumors occur at all points in the circumference of the breast, the ma-

jority of them arising in the line of the anterior axillary fold. Oilier, who was one of the

first to call attention to the fact that tumors may arise in isolated encapsulated masses of

mammary tissue, reported the case of a young girl who had a growth of this nature which

was situated between the third and fourth costal cartilages on the right side and was

entirely unrelated with the mammary gland.

Williams has studied the subject of para-mammary tumors most carefully and
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finds that fibro-adenomas arise in para-mammary sequestrations very frequently.

In 7 instances among 50 cases (14 per cent.), the benign form of tumor was found beyond

the margins of the normal breast. The situation of the tumor in these cases was as

follows

:

Just above and external to the right breast—size of a bantam's egg.

Just above the right breast—size of a walnut.

Just above the left breast—size of a walnut.

Axillary side of the left breast—two small tumors.

Edge of the sternum—left side, size of a walnut.

Edge of the sternum—right side—size of a hazelnut.

Below and outside the left breast-—size of a walnut.

Pitzorno is said to have seen five cases of polymastia in one year with neoplasms in

two of them. An encapsulated fibro-adenoma the size of a cricket ball was removed by

Cameron from the right axilla. The tumor in this instance undoubtedly originated

from a supernumerary mamma.

Size of the Tmnor and Its Rate of Growth.—The size of the average fibro-adenoma of

the breast when it is first seen by the surgeon is about that of a peach kernel or an EngUsh

walnut. In some instances the tumors are no larger than a pea, in other more rare

instances they may attain to an enormous size. Tumors of the enormous proportions

described by the older writers are fortunately rare at the present time. Occasionally,

however, an unusually large tumor arises in the lactating breast. Such enlargement,

which usually takes place with great rapidity, is due to hyperplasia and functional

hypertrophy of the glandular epithelium within the tumor together with the distention

caused by the accumulation of milk within its ducts and acini.

A small benign tumor of the breast may enlarge to the size of a goose-egg during

lactation and yet the patient remain ignorant of its presence until with the subsidence

of lactation the tumor becomes visible or palpable in the flaccid organ. The retained

milk within a growth of this kind gives it a soft or even fluctuant feel, so that the neo-

plasmic nature of the condition may be overlooked in the belief that we have to deal with

galatocele.

Occasionally an enormous benign fibro-epithelial tumor is met with in the non-lac-

tating breast, but these cases are so rare at the present time that it is worth while to

quote the history of a case of this kind observed by Finsterer.

M., aged 45 years, was admitted to the hospital, Mar. 20, 1906. Four years before her admission,

shortly after having carried a heavy box against her breast, she noticed a small, hard, movable nodule in

the lower part of the left breast. A few weeks later she noticed a second entirely independent movable

tumor in the same breast. In one year the two had attained the size of a child's head. In the next two

years they had attained the size of a man's head. About one year before presenting herself ulceration

appeared in the upper outer part of the tumor. This followed the application of a plaster, and sometime

later a second ulceration appeared in the lower part of the breast. Except for an occasional burning

sensation there was no pain, nor was there any discharge from the nipple. Difficulty in breathing, per-

sisting during the past four years was the major symptom complained of by the patient. The patient is

small, poorly developed, and anemic but not cachectic. Weight, 45 kilos. Physical examination revealed

a retro-clavicular goiter. The right breast was atrophied. The site of the left breast was occupied by a

triangular tumor, the size of a man's head. The tumor extended to the level of the umbilicus, with the

patient in the upright position. The largest circumference is 70 cm.; the circumference at the base of

the tumor is 40 cm. The surface of the growth is nodular, some of the nodes being as large as a pigeon's

egg; distinct furrows are seen between the nodes.

The integument is thin, shiny, and movable over the tumor. Venous interlacings are \-isible with

thickened cords extending over the middle of the sternum to the left clavicle; a distinct venous hum is

I
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audible over this region. The nipple is seen in the lower median region of the tumor. It is completely

flattened, is enlarged to the size of a 25-cent piece, and is recognized only by the tough wart-like

skin with its pigmented areola and Montgomery's glands. No secretion could be expressed from the

nipple. Toward the lower part, the skin is adherent and ulcerated. The general consistency of the

growth is tough with some points of fluctuation. A movable gland can be felt in the axilla but there is

no demonstrable supra-clavicular involvement nor metastasis to the lungs or liver.

Operation.—Amputation of the breast and removal of the axillary glands, together with the sternal

portions of the pectoralis major muscle down to the ribs. Thyroidectomy. Uneventful recovery. The
extirpated tumor was found to weigh 4J-2 kg., one-tenth of the entire body weight. Its histology was
that of a typical fibro-adenoma with mucous degeneration of its stroma and secondary inflammation at

the site of ulceration.

Physical State of The Tumor.—The ordinary fibro-adenoma is a small, apparently

soUd, rounded, lobulated and perfectly encapsulated mass that is freely movable within

the breast tissue. It forms no attachment to the skin or pectoral fascia in uncompli-

cated cases and under ordinary circumstances gives rise to no characteristic symptoms.

The tumor is firm in consistency but somewhat elastic, and may or may not be

sensitive to pressure. The cystic nature of a small fibro-cystic adenoma may be difiicult

to demonstrate, although careful examination will usually reveal a slight difference in

the consistency of different parts of the tumor; in doubtful cases the aspirating needle

will prove the presence or absence of fluid.

Fibro-adenomas are not associated, as a rule, with any abnormality of the nipple, of

the mammary skin overlying them, or of the axillary lymph nodes, but certain changes

may be noted, under exceptional circumstances, in any of these structures.

In 6 per cent, of our cases the skin was found to be firmly adherent to the tumor

but in all of these cases, there was a complicating inflammation which was caused either

by trauma, the application of irritating salves, by pyogenic infection or by chronic cystic

mastitis (abnormal involution). Large fibro-adenomas either of the cystic or myxoma-
tous varieties resemble peri-ductal sarcomas not only in rapidity of growth, but also in

the physical characteristics of the tumors. These large growths are lobulated and cystic.

The overlying skin is thinned and shiny and contains a network of prominent veins.

The nipple often becomes obliterated as the result of stretching though free mobility

of the breast on the chest wall is retained. In uncomplicated cases, the axillary lymph
nodes are not enlarged.

Ulceration of the skin rarely occurs in association with benign mammary neoplasms.

We have not had a complication of this kind in our last 100 cases although it sometimes

does occur as the result of pressure in very large tumors.

As an illustration of the extensive destruction of the soft tissues that a benign tumor of

the breast is capable of causing if left to run its course, the extraordinary case of Foerster

is most instructive. A solid tumor, 11 inches long, 8 inches broad, 43^ inches thick,

caused absorption of a portion of the seventh rib and penetration of the thorax, where,

covered by the pleura, it formed a mass 7 inches in length, 5 inches in breadth, and

2i}'2 inches in thickness. This mass rested on the diaphragm, pushed upward and com-

pressed completely the lower lobe of the lung, dislocated the heart to the right and

curved the vertebral column to the opposite side.

The Nipple.—Retraction of the nipple was noted in 8 per cent, of our cases. In two

instances the inversion was bilateral and of congenital origin; one patient stated that the

nipple of the affected breast had always been retracted; in three instances the deformity

was acquired and was associated with a centrally located tumor, while in the three re-

maining cases the retraction accompanied tumors situated near to but not directly beneath

thenipple. Obliteration of the nipple occurred in one case.
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Benign tumors of the solid variety rarely if ever cause retraction of the nipple unless

they are situated directly beneath this structure while the intra-cystic papillomas

which are usually found in this situation seldom cause the deformity.

Discharge from the nipple is associated with one-half or more of the latter class of

tumors and in the majority of instances the discharge is bloody. Solid tumors practically

never give rise to this symptom, although in one of our cases a mucoid secretion could be

expressed from the nipple. Upcotts nipple line is a physical sign of some importance in

the differentiation of cancer from other forms of mammary tumors. This sign is based

on the fact that a carcinomatous tumor exerts traction on the adjacent tissues so that

the nipple becomes displaced in the direction of the tumor if not actually inverted. The

line is drawn horizontally through the nipple of the unaffected breast. A tumor situated

in the upper quadrant of the breast that has drawn the nipple above the level of this line

is most likely a carcinoma, while a tumor that has pushed the nipple downward is most

likely non-malignant in nature. Obviously the test has a very limited field of applica-

tion, yet Van-den-Berg who has again drawn attention to it shows by means of several

good illustrations that it is not without value. Enlargement of the axillary lymph

nodes occurred in 9 per cent, of our cases of benign mammary tumors, in each instance

due to a cornplicating lymph-adenitis.

Prognosis.—Does a benign tumor of the breast ever disappear spontaneously; if not,

what are the dangers associated with its presence in the breast, as compared with the

dangers of operation for its removal? A few conditions that simulate neoplasms some-

times disappear without treatment and so delude the patient into the belief that

spontaneous cure of the tumor is to be hoped for. Genuine new growths never go

away of themselves.

For reasons given in the sections on the pathology and prognosis of malignant growths

every benign mammary tumor should be removed. What about the chance of perma-

nent operative cure of benign mammary tumors; is the operative procedure a safe

one; will the tumor recur; is there a possibihty that the other breast will ultimately

become diseased? These are questions that must be taken into consideration in advis-

ing patients with simple tumors of the breast.

Our experience with 241 operations for benign diseases of the breast, without a death,

indicates the safety of the operative forms of treatment. The post-operative histories

of 130 of these patients, of whom 70 had benign fibro-epitheHal tumors, are available for

statistical study. One patient died of pneumonia several years after leaving the hospital

;

129 patients are living but not all of them are in perfect health. Of the 70 patients with

benign fibro-epithelial tumors, 1 7 have either returned to us for a second operation or

have written us that they have had further trouble with the breasts. The post-operative

complications were as follows:

Recurrence in the same breast 6 cases.

Tumors in the opposite breast 7 cases.

Recurrences (two) in the glands of the neck i case.

Tumor in the opposite axUla i case.

Amputation of the same breast for abnormal involution i case.

Painful scar i case.

The histories of the patients follow:

E.N., 39 years. i-8-'o2. Fibroma; excision. i-3o-'is, has had two subsequent operations on same

breast making three operations in seven years. Last operation five years ago. No trouble since then.

C. D., 32 years. Adeno-fibroma left breast. Excision of tumor, 2-25-'o6. Second tumor removed
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from left breast, i i-2o-'o6. 2-4-' 15, both breasts amputated elsewhere two years after second operation.

In good health since then.

E. M., 19 years. Adeno-fibroma removed from the right breast 8-22-06, simple excision. 6-i-'i5,

living, nodule recurred about six months after operation. Has shooting pains at times.

A. M., 21 years. Adeno-fibroma excised from the left breast, 10-23- '06. Second tumor removed by

simple excision, 5-i7-'ii. i-30-'i5, living, suffered from mastitis during last confinement. Still has

shooting pains in the breast; no lumps present.

W. M., 2; years. Simple e.Kcision of fibro-adenoma from left breast, 2-i4-'i3. 6-i-'i5, has an en-

larged gland back of nipple in left breast.

H. S., 23 years. Simple excision fibro-adenoma from right breast, ii-s-'i2. 6-1-' 15, recurrence in

the same breast two and one-half years later.

"Recurrences" in the Opposite Breast.—
N. J., 42 years. Amputation of right breast, 4-6-'o4 for cystic adenoma. 6-i-'i5, living and well.

Had lump removed from the other breast in 1907. Microscopic diagnosis
—"benign tumor."

S. S., 42 years. Had radical (Jackson) amputation of the left breast, s-3i-'io, for cystic peri-ductal

fibroma. 7-2-'i2, had radical amputation of right breast for cystic adeno-fibroma. i-30-'i5, living

and well.

E.L., 33 years. Radical amputation of right breast, s-29-'io, for fibro-adenoma. i2-6-'io, radical

removal of left breast for cystic fibro-adenoma. i-is-'iS, living and well.

Robert B., 19 years. Simple excision of peri-ductal fibroma from right breast, 7-i4-'io. Reports,

i-6-'i5, "living and in the best of health. A growth appeared in the opposite breast shortly after

leaving the hospital, but disappeared spontaneously in a short time."

M. W., 36 years. Simple amputation of right breast, 9-8-'i3, for adeno-fibroma. Reports, 6-i-'is,

"a tumor is present in the left breast; the right breast gives no trouble."

A. N., 38 years. Simple excision of fibro-adenoma from left breast, 6-2S-'o2. Simple excision of a

peri-ductal fibroma from right breast, i-is-'i3. 2-is-'is, reports "living and well,- no further breast

trouble."

E. F., 35 years. Radical amputation or right breast for cystic adeno-fibroma, io-i7-'o3. Simple

amputation of left breast for similar tumor, io-3-'o9. 6-1-15, reports "living and well."

"Recurrence" in Glands 0} the Neck.-—
M. C, 30 years. Simple excision of fibro-adenoma from right breast, 3-i6-'io. 6-i-'i5, reports.

Two recurrences in the glands of the neck. Operations performed. (This was. undoubtedly a case of

carcinoma although sections of the tumor removed by us failed to show malignancy and the probabilities

are that the carcinoma originated in another area of the breast.)

Tumor in the Other Axilla.—
E. S. 26 years. Simple tumor excised from the right breast, 2-i4-'oo. i-6-'is, reports "living,

have developed tumor in the other axilla."

Amputation of the Breast for Abnormal Involution.—
L. v., 27 years. Simple excision of a fibro-adenoma, 4-2o-'i3. 5-2i-'i3, breast amputated else-

where for condition that was said to be abnormal involution. 6-i-'i5, reports "living and well."

Post-operative complications occurred therefore in 24.3 per cent, of our patients with

benign iibro-epitheUal tumors of the breast.

The six cases in which similar benign tumors appeared in another part of the same

breast, occurred among a series of 47 cases (12.8 per cent.).

This is a significant fact to which little attention has been paid and serves as a sound

basis of argument for more radical treatment of benign mammary tumors especially in

women who are approaching the end of the child-bearing period.

Our results justify the statement that when a tumor appears in the breast it is an

indication of the susceptibility of the entire breast tissue to the formation of neoplasms

and if simple excision is performed the patient should be kept under observation for an

indefinite period of time.

Treatment.—It is good surgical practice to remove all benign tumors when such re-

moval does not endanger the hfe of the patient. This apphes to benign tumors of the

breasts, first, because one can seldom be absolutely sure of the diagnosis, secondly, be-
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cause the simple excision of a small benign tumor of the breast is a minor operation and

one practically devoid of danger, and, finally, because though the growth when first

discovered, may in nowise jeopardize the health of the patient, no one can foretell

the time when it may become a serious menace to life as a result of malignant

transformation.

The presence of a growth in the breast is, in our judgment, an indication for operation

in the absence of grave systemic disease. If the patient with a small benign mammary
tumor elects to await some change in the tumor before submitting to operation, she

should be told that continued growth of the tumor may later necessitate amputation

of the breast, or, if the patient is a young married woman who has not borne children,

she should be told that a rapid and sometimes painful enlargement of the tumor often

takes place as the result of hypertrophy incident to pregnancy and lactation. If opera-

FiG. 1681.—^Illustrating the Warren operation of plastic resection of the mammary gland,

incision.

Primary

tion is still refused, she should be advised to report to her physician at regular intervals

for examination.

Small, benign, well-encapsulated tumors, situated near the surface of the breast, or

in the deeper portions of the upper inner quadrant of the breast, should be removed

through an incision made directly over them. The Warren method of plastic resection

is applicable to tumors situated in the deeper portions of the lower half of the breast or

in its upper outer quadrant, but has not proved satisfactory, in our hands, for the

removal of tumors occupying the upper inner quadrant of the organ. The benig-

nancy of the tumor must be confirmed or disproved, in all cases, at the time of the opera-

tion by microscopic and macroscopic examination. In the treatment of women past the

age of 35, our practice is more radical in some instances than the structure of the tumor

would seem to warrant. In 11 instances among 70 cases, radical amputation was done
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and the sacrifice of the pectoral muscles was an unwarranted procedure in these cases.

These patients are alive and well, hov/ever. Simple amputation was performed in 12

of the 70 cases. This operation should be given a more prominent place in the treatment

of benign mammary tumors. It is indicated especially when the patients are approach-

ing the menopause when the tumors are multiple, when they are associate d with abnor-

mal involution of the breast, where the growth is of the so-called diffuse type, and finally

in cases of large tumors.

Fig. 169.—The breast has been elevated and displaced inward; its posterior surface exposed. A
V-shaped segment of tumor-bearing tissue has been outlined preparatory to its removal. (Warren.)

Plastic Resection (Warren).—^The removal of the majority of small or medium-sized

benign tumors, of localized areas of abnormal involution or interstitial mastitis; 'the

drainage of certain forms of mammary abscesses; the excision of segments of breast tissue

containing chronic abscesses, foci of tuberculosis or other granulomata, and the subcu-

taneous resection of male breasts that are the seat of chronic indurations (so-called dif-

fuse fibro-epithelial tumors), or hypertrophy (gynecomastia), can be most satisfactorily

accomplished through an incision made along the lower and outer margins of the organ.

This method of approach to the posterior aspects of the breast, first described by

T. Gaillard Thomas, is now universally used in the modified and improved form de-

vised by Warren. The term plastic resection is used to denote the excision of the

tumor-bearing segment of the breast with subsequent plastic repair of the organ; the

primary incision is essentially the same as that originally described by Thomas.
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Warren has performed the operation in a considerable number of cases with excellent

results, and we have found it a useful and satisfactory method in selected cases. Warren
warns against its employment for the removal of large tumors, and calls attention to the

necessity of a thorough and painstaking examination of all parts of the breast in doubtful

cases where cancer is suspected; this especially applies to cases of abnormal involution

in which the greater part of the breast is involved.

As regards the use of the method in advanced cases of abnormal involution, we cannot

agree with Warren in the safety of the radiating incisions, however numerous, to expose

all of the diseased areas, and to eliminate the possibility of overlooking a small area of

cancer. There is no alternative, however, in cases of this kind if the breast is to be pre-

FiG. 170.—A segment of tumor- or cyst-bearing tissue has been removed from the breast, and the
several remaining cysts will be excised in the manner shown in the illustration. Additional radiating
incisions have been made for purposes of exploration. (Warren.)

served, except subcutaneous removal of the organ, and when the patient absolutely

refuses to submit to amputation, this is the method used in cases of advanced abnor-

mal involution. The advisabihty of amputation increases as the patient approaches the

end of the child-bearing period.

We have not found it necessary to perform plastic resection in every case of simple

tumor because in a considerable proportion of the cases the growth is so well encapsulated

that it shells out readily, and it is unnecessary to sacrifice normal breast tissue. Cases

do occur, however, and in considerable numbers, in which the stroma of the breast is

firmly adherent to the tumor, in which event, it is better practice to make a clean cut

excision of a segment of breast tissue, than to attempt the difficult and mutilating task
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of separating the tumor from the surrounding tissue to which it has become firmly

adherent.

Plastic resection is not the most satisfactory method to be employed for the removal

of benign tumors situated near the surface of the breast or in its upper inner quadrant.

The removal of tumors in these situations through an incision placed directly over them
is a much simpler matter than when the approach is made through a Thomas incision, so

that unless the cosmetic result has to be seriously considered, we much prefer the former

method. Real objections to the plastic method are, however, few in number, and with

the exception of its application to cases of abnormal involution, of minor importance.

The technic of the operation as given by its author is as follows:

Fig. 171.—-The V-shaped wound is closed with interrupted sutures. (Warren.)

"The patient standing erect and the mamma being completely exposed, a semicircular line is drawn
with pen and ink exactly in the fold which is created by the fall of the organ upon the thorax. This line

encircles the lower half of the breast at its junction with the trunk. As soon as it has dried the patient is

anaesthetized, and with the bistoury the skin and areolar tissue are cut through, the knife exactly following

the ink line just mentioned until the thoracic muscles are reached. From these the mamma is now dis-

sected away until the line of dissection represents the chord of an arc extending from extremity to ex-

tremity of the semicircular incision. The lower half of the mamma which is now dissected off is, after

ligation of all bleeding points, turned upward by an assistant and laid upon the chest wall just below the

clavicle.

"An incision is then made upon the tumor from underneath by the bistoury, a pair of short vulsellum

forceps firmly fixed into it, and while traction is made by these, its connections are snipped by scissors,

the body of the tumor being closely adhered to this process, and the growth is removed. All hemorrhage
is then checked and the breast is put back into its original position.
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"Its outer or cutaneous surface is entirely uninjured, and the only alteration which has been effected

in the organ is the leaving o£ a cavity which was formerly occupied by the tumor. A glass tube with

small holes at its upper extremity and along its sides, about 3 inches in length, and of about the size of a

No. to urethral sound, is then passed into the cavity between the lips of the incision, and its lower

extremity is fixed to the thoracic walls b3' adhesive plaster. The incision is closed with silk and covered

with collodion. The tube is removed in nine days."

Warren (Annals of Surgery, Vol. 45, No. 6, June, 1907, p. 810) gives the following

elaboration of the operation first described in his paper "The Surgeon and the Patholo-

gist" (J. A. M. A., July 15, 1905).

172.—The breast is re-apposed to the chest wall and is stitched to the edge of the pectoralis major
muscle. Note self-closure of the radiating incisions. (Warren.)

"The operation is designed to take the place of those exploratory incisions which are often inadequate

for the purpose, or are so situated as to leave a cicatrix in a part of the integument frequently e.xposed to

view. It is also so planned as to expose freely every part of the gland, and, therefore, to accomplish all

that an amputation would in doubtful cases. An operation that can relieve the mind of the patient

from all uncertainity as to diagnosis, produces no subsequent deformity and entails but little discomfort

and sacrifice of time, seems well indicated as a substitute for the various forms of treatment which have

from time to time been suggested—such as puncture, aspiration or small exploratory incisions. It is

also well adapted to overcome the fears of those who shrink from any operative interference whatsoever.

"In early operations I began with an incision similiar to that described by Thomas, but have changed

it to coincide ^^'ith the edge of the outer hemisphere, as this incision gives a freer access to the upper
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hemisphere and at the same time to the outer hemisphere of the gland, regions more frequently the seat

of tumors than the inner quadrants.

"By prolonging the incision slightly along the anterior axillary border, the breast can be thrown over

toward the sternum, and the most remote regions of the gland freely exposed. As the breast falls not

only downward but outward, when the patient is in the upright position, this incision is concealed from

view.

"The dissection should be carried down to the outer edge of the pectoralis major muscle; when fibers

of this muscle have been exposed the knife will have passed through the deep layer of the superficial

pectoral fascia, a fascia which covers the posterior surface of the gland. This layer is separated from the

deep pectoral fascia covering the pectoralis major muscle by a loose layer of connective tissue. The loose

connective tissue enables the dissection to be carried easily between the gland and the muscle, so that

they are quickly separated from one another. The left hand of the operator can now manipulate the

breast so as to expose the entire posterior surface of the gland. The gland tissue is covered by the pos-

terior layer of the pectoral fascia, but is readily recognized beneath it, as are also any cysts or tumors

that may be present.

Fig. 173.—Appearance of the breast at the conclusion of the operation. (Warren.)

"An incision radiating from the center to the periphery of the gland should be made through the

fascia, to expose the subjacent growth. The segment of the gland containing the tumor should now be
removed by two radiating incisions which, meeting at the center of the gland, include a V-shaped portion

of its tissue.

"The knife should make a clean cut through the gland tissue down to the loose adipose tissue which
ligs in front of the gland. This adipose layer should not be removed, as its presence is important in

preventing a subsequent depression at this point. No attempt should be made to dissect out the tumor,

whether it be solid or cystic. Solid tumors, such as the peri-ductal fibroma, or a cystadenoma, are so

intimately associated with the gland tissue that they cannot be 'shelled out.' The fibers of the capsule

seem to be continuous with those of the stroma of the gland. Any attempt, therefore, at a dissection of

the tumor is followed by a considerable laceration of the surrounding tissues. It is desirable to avoid

cutting into the cyst cavity, one or two of which are usually found in the same quadrant.

"In the case of a single solid tumor, the V-shaped wound should be carefully approximated with a
double row of sutures, one adjusting the anterior edges of the wound and the other its posterior lips.
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The full thickness of the gland at each side wdll thus be brought into contact, and no gap left to cause a

depression on the surface of the breast.

"In the case of the presence of cysts (in abnormal involution of the breast) a further exploration of

the gland tissue is necessary, for although the group of larger cysts forming the tumor, for "which the

operation has been performed, are usually clustered together in one quadrant, there are also numerous

minute cysts in other parts of the gland which have escaped detection. If these are left undisturbed,

they may grow later and involve a second operation.

"After the removal of the cluster of large cysts by the V-incision, the remaining segments of the gland

can be explored by a series of radiating incisions. In this way all the smaller cysts are laid open, a pro-

cedure which is sufficient to insure their permament disappearance. Cysts the size of a pea can be

snipped out with scissors. Smaller cysts can be left after being laid open. The number of these radiating

incisions may vary from three or four to double that number. It depends largely upon the amount of

gland tissue present. Many breasts consist of but little else than adipose tissue interspersed with bands

of connective tissue. Usually two or three such incisions sufEce to satisfy one that the gland has been

thoroughly explored.

"In case an operation has been performed for the purpose of settling a doubtful diagnosis of malig-

jimt disease, the breast may be sliced as freely as a brain is at autopsy, provided the radiating method

is adopted, without danger of interfering with its vitality.

"It is usually unnecessary to close these incisions with sutures, as their lips drop together naturally

when the organ is folded back on to the pectoral muscle. If, however, any tissue has been dissec-

ted out from the sides of one of these incisions it is well to catch the edges together with a single

suture. In some operations a very large amount of tissue has to be removed, as in the case of larger

cysts, and then it is difficult, if not impossible, to adhere to the radiating system of cutting. Keeping,

however, in mind that nothing must be removed except acinous tissue, a great deal of the cortical portion

of the gland can be saved and considerable portions of the stroma, and all the surrounding adipose tissue

of the breast. The somewhat jumbled mass of tissue which remains behind may be so brought together

by buried sutures, by the quilting or purse-string methods of sewing, that a well-formed breast may be

built up from what is left behind.

"A second V-shaped incision is occasionally necessary for large cysts in other quadrants, but I have

rarely been obliged to resort to it. All hemorrhage should now be arrested. This can be done partly by

pressure and partly by ligature. Catgut is the only material that should be used for this purpose, as

silk leaves a more or less permanent knot behind which may act as a source of irritation.

"The V-shaped openings should next be sutured in the way above described, and the gland is now

released from the hand of the operator, and dropped back on the pectoral muscle.

"It will be found that the various incised portions of the gland resume their natural positions, and

fit accurately together.

"The gland should next be anchored to the outer edge of the fascia of the pectoral muscle. This holds

the muscle firmly in its place. A second row of sutures should be taken through the deep layer

of the superficial fascia before closing the outer edges of the wound with silkworm-gut. This last row of

buried sutures is useful in removing strain from the surface sutures. It is not an uncommon occurrence to

find a folding in or inversion of the nipple, particularly in a case of abnormal involution. This condition

should be distinguished from retraction of the nipple as observed in carcinoma.

"This deformity can easily be remedied during the operation by dissection from behind, so as to

lay bare the base of the nipple, where a purse-string suture can be applied in such a way as to force the

nipple outward.

"In cases of doubtful tumor, where cancer is suspected, the disease can be approached through the

incision made for plastic resection. It is well, however, to carry the incision so as to separate the primary

nodule from the lymphatic circulation by extending it a little farther along the axillary border. When the

breast is freed from the pectoral muscle, all danger of forcing cancerous juices through the lymphatic

channels is averted. If the nodule proves to be cancer, the small cut which has laid it open should be

immediately closed by a suture, and the major operation proceeded with immediately.

"The dressing (after plastic resection) should be applied so as to produce lateral compression of the

lower and upper hemispheres, as the ordinary swathe tends to flatten out the gland and put a strain upon

the buried sutures. For this purpose I have devised the " empire" bandage. The material of the band-

age should be of compress cloth or cheviot about 5 inches wide, and long enough to encircle the chest and

cross diagonally in front. At the point of crossing it should be caught with a safety pin, and pinned like

a diaper. The ends which cross each other at right angles are then folded longitudinally so as to form a

"box plait" and are attached to suspenders crossing over the shoulders."
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1

FIBRO-EPITHELIAL TUMORS OF THE MALE BREAST

Every tumor of the female breast has its counterpart in the male breast.

In the breasts of both sexes, the fiibro-epithelial tumor is the common type of benign

neoplasm; it is proportionately less common, however, in men than in women.

Among a series of 100 consecutive cases of fibro-epithelial tumors of the breast oper-

ated on in the German Hospital of Philadelphia, four were in the male. As will be shown

later, not all of these cases are true neoplasms notwithstanding the microscopic diagnosis

as such, but belong to the "chronic indurations" which we have described elsewhere as

inflammatory fibroses. The latter condition, like hypertrophy of the male breast

(gynecomastia), is fibro-epithehal in structure, but neither of these conditions is a true

tumor formation.

Carcinoma is by far the most frequent new growth of the male breast, and next in

frequency of occurrence come the fibro-epithehal tumors and cysts. Sarcomas are

very rare. Fibromas, myxomas, chondromas, angiomas, and myomas of the male

breast are pathological curiosities.

According to Bonzani, the benign tumors and carcinomas of the male breast occur in

the proportion of i of the former to 28 of the latter. It is practically impossible, how-

ever, to ascertain the true relative incidence of these tumors since the breast is subject

to a number of tumors or tumor-like diseases, all of which are fibro-epithelial in structure

but concerning the nature of which a decided degree of opinional difference exists.

Confusion arises in the differentiation of true fibro-adenomas, chronic indurations

(indurative mastitis), gynecomastia, and mastitis adolescentium. The error commonly

made is that of mistaking chronic indurative mastitis resulting from traumatic injury for

benign tumors of the fibro-epithelial type.

Chronic induration is considered by sonie writers to represent a diffuse type of fibro-

adenoma so that while these cases are spoken of as tumors it is with full knowledge

that they differ from the typical rounded, circumscribed growths. It will be noted

that several of our cases reported herewith belong to the scleroses although the

pathologist has preferred to call them fibro-adenomas.

Woodyatt recognized the physical differences that exist between these conditions but

advocated the retention of the generic term fibro-adenoma with separation of the mem-

bers of the group into two classes, which he described as follows

:

Group A.—"Sharply circumscribed, firm, dense tumors, which arise without traumatism in the

breasts of young men, run a painful clinical course and show under the microscope little or no evidence of

inflammation but all the characteristics of ordinary fibro-adenoma, such as may occur in the breasts of

young women, and to which they are here looked upon as analagous." {Two of the seven cases in Wood-

yatt's series were of this type.)

Group B.—"Diffuse or ill-defined growths which may occur at any time as a result of traumatism.

Microscopically these enlargements have virtually the same structure as those of group A. Signs of

inflammation are more in evidence however, so that their differentiation from chronic inflammation may
not be easy. They are here called adeno-fibroma because of their progressive growth and microscopic

structure. This group corresponds to the ' traumatic induration' of some writers." {Four of Woodyatt'

s

seven cases belonged to this group.)

The majority of the reported cases of fibro-adenomas of the male breast belong to

group B ; they are not neoplasms in the true sense of the term and we prefer to limit the

use of the name fibro-adenoma to tumors corresponding to the members of group A in the

above classification. The following case history is typical of chronic indurative mastitis

except for the absence of trauma as an exciting factor. The microscopic diagnosis was

fibro-adenoma.
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H. C, aged 31, male, was admitted to the German Hospital of Philad elphia in May, 1908, complaining

of a lump in the left breast. This he said had been present for many years but gave rise to no disturb-

ance until six years ago since when it has been slightly sensitive to pressure. The general physical

condition of the patient was excellent. A firm nodule the size of a walnut was found below the nipple

of the left breast. The nipple itself was normal as was the skin overlying the growth. The tumoi

was attached to the nipple and areola, but not to the pectoral fascia. The axilla was negative to

palpation. The breast was removed. It was found to contain an ill-defined, non-encapsulated mass
of white sclerotic tissue which the pathologist reported to be fibro-adenoma.

The pathological diagnosis of the second case was "cystic adenoma," but this too

corresponds to the typical chronic induration.

Carl B., aged 23 was admitted to the German Hospital of Philadelphia, July 4, 1902. One year be-

fore admission he noticed that the left breast was hard and that it contained a mass. He stated that

he had probably injured the breast while boxing. There were no subjective symptoms except tenderness

which was slight. The lump remained stationary until about four months ago whep it began to increase

in size and became more tender.

Examination revealed a firm tumor involving the left mamma, but without retraction of the nipple or

skin involvement. The axillary glands were not enlarged, and except for the mammary affection the

patient was in perfect health. The history states that "the mass is probably inflammatory although

movable within the breast." At operation the mass was found to be adherent to the pectoral fascia

at one point. The tumor itself was similar to that found in the foregoing case. The patient reports,

July, 191S, that he has had no further trouble with the breast.

The third case is probably an instance of gynecomastia, although our notes are so

incomplete that, in the absence of microscopic slides for reexamination, this diagnosis

cannot be made unreservedly. The original diagnosis was peri-ductal fibroma.

Lawrence, L., aged 23, was admitted to the German Hospital of Philadelphia in April, 1911, suffer-

ing with a goiter, hypertrophy of the breasts and inguinal hernia. The right breast was more enlarged

than its fellow, and this he said was of only three months' duration. Burning pain was the sole sub-

jective symptom complained of by the patient. The notes of the case merely state that the right

breast which was enlarged and soft in consistency, was dissected out subcutaneously.

The fourth case has already been reported by Speese. The history of this patient

who was also operated on in the German Hospital of Philadelphia is as follows:

Male, aged 68, noted a lump three months ago in the left breast. Little attention was paid to it

until two months later, when it became slightly painful and enlarged progressively. The mass was

situated under the nipple and felt as large as a goose egg. It was not tender and the axUlary lymph nodes

were not enlarged. The growth was excised. It was made up of fairly dense white tissue which was not

encapsulated as is the ordinary fibro-adenoma. Microscopically a fibro-adenomatous process was seen.

The peri-ductal tissue showed proliferation, was fairly cellular and contained many round cells. The
acini were more numerous than normal. The lining cells were cylindrical and occurred in several layers.

Slight dilatation of the ducts were seen and in some of the cystic cavities small papillae were present.

Diagnosis: adeno-fibroma.

Many of the cases reported as benign tumors and accepted as such by modern

writers are not tumors at all but entirely different conditions, such as gynecomastia.

Whelan reported in 1909 a case of mammary enlargement in a young man that both

from the clinical and pathological findings corresponds to gynecomastia. This case has

been repeatedly quoted as an instance of fibro-adenoma. The breast or breasts of the

gynecomast are to all outward appearances identical with the normal breasts of the

virginal pubescent female and contain nothing that would even suggest the presence of

a true tumor.

Woodyatt states that " nearly all cases of sharply circumscribed adeno-fibromas of the
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male breast heretofore described have developed in youths in the course of what appeared

to be adolescent mastitis."

Speese, too, looks upon adolescent mastitis as an important etiological factor in the

benign tumor diseases of the male breast. The nature of this relationship is most ob-

scure but the fact remains that at variable periods of time after the subsidence of mastitis

adolescentium, nodules frequently make their appearance in the breast. Tumors arising

in this manner are prone to be bilateral; they grow very slowly and seldom reach a size

larger than that of a walnut.

The following case reported by Fiaschi embraces both pubescent hypertrophy and

traumatism as etiological factors in the tumor formation.

Male, aged 25, admitted Jan. 4, 1912. Eleven years before the patient was struck on the left breast in

a football game. Soon after this a mass made its appearance in the breast under the nipple. This

increased in size very slowly. Three years ago, he noticed that a smaller mass had formed to the outer

side of the original growth and that they had become confluent. From the outset, the tumor had been

tender and painful if touched. The examination showed a well-developed atheletic young man whose

left breast was markedly enlarged. The enlargement involved the two lower quadrants and consisted

of a fairly well circumscribed mass 2^-2 inches in the transverse direction andi inch vertically. There

were no changes in the nipple, in the skin or in the glands indicative of malignancy.

The mass felt hard, but there were numerous small areas which on feeling through the skin gave the

sensation of feeling shot or rice grains through a linen bag. The long duration of the growths, 1 1 years,

suggested a slow-growing benign tumor. Plastic resection; entire breast removed. Microscopic e.^ami-

nation showed the tumor to be a fibro-adenoma with a preponderance of fibrous tissue.

Bilateralism or occurrence in the second breast after excision of a tumor from its fellow

of the opposite side is commonly encountered in benign tumors of the male breast arising

at or about the time of puberty. This is illustrated in a case reported by Denenholtz.

I. W., male, aged 15, was born in the United States, occupation, school boy. Previous history nega-

tive except for persistent .bronchitis.

Present iUness: about the latter part of January, rgog, patient noticed a swelling of the left breast

after having played a game of baseball. Examination showed a bulging of the left breast which was

found to contain a somewhat flattened mass. This mass was about 2^^^ inches in diameter; a hard cir-

cumscribed, rounded, lobular tumor presented itself beneath the nipple. This was freely movable on the

underlying parts, except in the vicinity of the nipple where it was slightly adherent. There were

tenderness, no dilated veins, and no secretion on pressure. The axillary glands were enlarged but not

painful. The right breast was normal to inspection and palpation. The tumor was in intimate rela-

tionship with the nipple. The breast was removed by plastic resection. Pathological report: fibro-

adenoma.

The patient remained well until May, 1909 (was operated on in February, 1909), when he noticed an

enlargement of the right breast. The latter was then found to contain a diffusely enlarged soft mass

with some serous secretion oozing, on pressure, from the nipple. The overlying skin was normal in color

and movable upon the underlying parts but not so at the nipple. The axillary glands were enlarged.

The mass grew rapidly and in two weeks had invaded the entire breast. It had become extremely

hard; the skin was normal, the nipple adherent, and slightly retracted. Simple amputation was done.

Pathological diagnosis: fibro-cystadenoma.

The majority of benign tumors of the male breast occur in adolescence, or in young

adults. Male children are practically exempt from this variety of new growth.

Bryant's case of fibro-adenoma in the breast of a three-month-old child is now
generally considered to have been a case of mastitis. The tumor in this instance

contained fat and inasmuch as fat is never a part of true fibro-epithelial tumors the condi-

tion was most likely an inflammatory one.

Benign tumors of the mixed variety are seldom encountered in the breasts of men
beyond the age of 30. The following cases reported by Gangitano are extremely inter-
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esting not only because they occurred in men well advanced in years, but because in one

instance the tumors were bilateral and in the other the tumor was recurrent. Gangitano

looked upon these cases as instances of family types.

Case I.—Man, aged 57 years. Grandfather died of cancer of the rectum. Mother and father died of

unknown causes. Sister operated on at the age of 34 for a small tumor in each breast. The growths

were benign, and simple excision was done. There has been no recurrence.

The patient gave a history of the removal of a small, slow-growing benign and painless tumor which

had been removed from the breast 16 years before. History otherwise negative, no syphilis or tubercu-

losis, no trauma past or present.

Physical Examinatio>i.—Healthy, strong individual. Scar in the left breast from previous operation.

Left breast uniformly enlarged (this enlargement had been noticed by the patient for about four years)

Skin and nipple normal. Palpation revealed an irregularly lobed, painless tumor, movable in the sub-

cutaneous tissue, suggesting fibro-adenoma. Two enlarged glands, the si^e of a pea in the axilla. Opera-

tion, February, 1906, excision of the tumor and axillary glands. The excised tumor was about the size

of a large nut. In the center of a layer of fat there was a grayish lobular tumor of firm consistence. The

cut surface of a section showed the same consistency and grayish appearance, and also some pinkish

cavities here and there. Histology showed the neoplasm to be composed mostly of masses of connective

tissue crossed with canalicular or distinct adenomatous formation. The epithelial lining is cubical,

usually without stratification. The axillary glands showed simple hyperplasia. No indication of

recurrence for three years. Recently the patient began to complain of pain in the liver, which seemed

somewhat enlarged.

Case 2.—Patient, aged 66. Mother died of cancer of the breast. Brother died of cerebral hemor-

rhage, had had enlargement of one breast. No history of trauma in the patient. Present trouble

began about seven years ago with itching in both breasts whereupon the patient noticed a small tumor in

each breast. These growths developed slowly, the right being somewhat larger than the left. Pal-

pation shows the growths to be movable and of fibrous consistency. They were not painful.

No axillary involvement on either side. The tumor in the.right breast is about the size of an apple;

that in the left breast is about the size of a walnut. The patient would consent to the removal of the

growth in the right breast only. The histology of this was similar to that in the first case. No recur-

rence after two years. The tumor in the left breast has increased in size, but the patient will not con-

sent to its removal.

Fibro-adenomas of the male breast vary in size and in the rapidity with which they

grow. The majority of them are slow in development and rarely attain a size larger than

that of an orange. The case reported by Griffin is therefore exceptional; since in this

instance the tumor grew to a large size in a short space of time.

Pain is a more frequent symptom of tumors of the fibro-epithelial type in the breasts

of men than of women.

These tumors when occurring in the male breast have rarely been known to undergo

malignant change. The case of carcinoma in the breast of a 1 5-year-old boy, reported by

Bryan, is said to have developed in a benign growth and stands as an exception to the

above rule; the case reported by Owens and Eisendrath is undoubtedly an instance of

carcinomatous transformation of a benign neoplasm of the male breast.

The patient, aged 56, noticed a slight depression of the nipple and a nodule the size of a pea in the

right breast 36 years before coming for treatment. The condition remained unchanged until shortly

before the patient presented himself when a small scab formed on the nipple which would bleed slightly

when the scab was removed. The nodule began to enlarge one year before and formed a hard tumor i

inch in diameter, sharply circumscribed from the surrounding skin. The overlying skin was atrophic,

bluish in color and immovable. The microscopic examination after extirpation of the tumor showed a

scirrhus carcinoma which undoubtedly arose in the benign tumor described.

Treatment.—The treatment of benign tumors of the male breast is the same in

principle as that for similar tumors in the female breast. In the case of the male breast,

it frequently becomes necessary to sacrifice the nipple owing to the attachment of the
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growth to this structure. Simple excision and plastic resection are less applicable there-

fore to benign tumors of the male breast.
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CHAPTER XII

CARCINOMA

Pathology.—The nature of carcinoma is unknown. Most pathologists claim to have

abandoned the idea that it is an infectious disease, but many stiU think that it

may be. All agree that the carcinoma cells are the lawless descendants of the cells of

the parenchyma of the organ in which the tumor occurs, but it is not impossible that

this may be an error.

We define carcinoma as a tumor that results from an invasive hyperplasia of epithelial

cells. Having done this, we recall that there is more in carcinoma than the invasive

cells, for these lie in the interstices of a stroma that, though we trace it to the antecedent

connective tissue of the organ in which the tumor grows, shows no more inclination to

follow the laws of growth and proportion than do the epithelial cells.

Textbooks and monographs have pages of information concerning the racial, familial

and individual factors that predispose to the occurrence of cancer, and other pages filled

with information concerning its determining or exciting causes, all of which form inter-

esting reading but in the end are found to contain little knowledge of the real cause of

the disease.

In spite of a great amount of experimental research upon the subject, no one has yet

devised a method by which carcinoma of any organ, in any known animal, can be in-

duced at will.

Thousands of transplantation experiments -were performed, in every way except the

right way, and failed, and it was almost universally conceded that carcinoma was not

transplantable, when Hanau successfully transplanted a rat carcinoma to other rats, and

Jensen a mouse carcinoma to other mice, and the mystery of transplantation was solved

by the discovery that to be successful it must always be homologous

—

i.e., from animal

to animal of the same kind. With this addition to the knowledge of the subject seemed

to come the ability to cause cancer at will, and the discovery was enthusiastically wel-

come as opening the door to a knowledge of the true nature of the disease, to be later

abandoned as it became clear that one was no more causing cancer by the implantation

of a cancer graft, than he was creating a willow tree by planting a slip from another tree

in the ground.

With the invention of methods for cultivating tissue in vitro, by Harrison and Carrel,

the study of the subject received a new impetus, and cancer tissue cultures were started

everywhere, but disappointment resulted from the fact that when growth took place, it

was the wrong tissue—the connective tissue—that grew, while the epithelial cells, the

chief factors, soon died out.

Thus a generation of workers have labored with great industry, intelligence and pa-

tience, and a mass of information has been collected, but when it is carefully sifted, we

find ourselves very much where our forefathers were so far as any clear idea of the cause

and nature of cancer are concerned. But what is most disappointing, we are precisely

where they were so far as the treatment of the disease is concerned. All that they knew,

was, that the proper thing to do for cancer of the breast was to remove it. All that we

476
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know, is to remove it. We do it with less pain than they, thanks to anaesthetics; we do

it with greater safety than they, thanks to antiseptics and asepsis; we do it with less

probabihty of return than they, thanks to better technique, but we still do nothing to

cure it.

If there be a disheartening subject to think about or to write about, in connection

with the much vaunted progress of modern medicine and surgery, it is our inability to

penetrate into the mystery of this disease.

Most surgeons and pathologists are of the opinion that injur}' by external violence or

internal disease is the chief cause of cancer. Quite a collection of cases of cancer

following injury and disease can be gathered together in support of this theory but when

carefully sifted they are not entirely convincing. Thus, concerning external cancers,

we have squamous-cell carcinoma following lupus; squamous-cell carcinoma in chimney

sweeps, squamous-cell carcinoma in parafiine and coal-tar workers; squamous-cell car-

cinoma in x-ray operators; squamous-cell carcinoma following burns by the "kangri"

or pot of coals with which the highlanders of central Asia warm themselves. Of mucous

membrane cancers, we have the classical example of the clay pipe, and the cancer of the

lip; ulcer of the stomach and cancer following it; gallstones, cholecj'stitis and cancer of

the bile ducts and gall-bladder; diverticulitis and cancer of the colon; traumatic injury

of the cervix uteri and subsequent cancer. It seems like a long list, and doubtless numer-

ous others might be added, but what is the actual connection between the conditions men-

tioned and the occurrence of the cancer? In some cases it is so close as to scarcely leave

any room for doubt as in the cutaneous cancers in the chimney sweeps and in the paraffine

and coal-tar workers. In the case of kangri burns, the clay pipes, and the gallstones there

is some room to suspect that the cancers may be coincidental and not consequential. In

the case of the gastric ulcer and diverticulitis, we have an attractive hypothesis but still

less certainty, because of the difficulty of obtaining accurate information of the precise

course, progress and order of the lesions concerned.

But conceding the general facts to be true, how can they be connected with the occur-

rence of cancer of the breast? The breast is an external organ and therefore subject to

traumatism, but although there may be more cases of cancer among those that have met

with a traumatic injury, there are great numbers that have no recollection of such, and

if the traumatism were a factor of great importance, how about them? Again the

breast is one of the most frequently diseased viscera, pyogenic inflammation during

lactation being very common and very destructive, but cancer is not strikingly more

frequent among those that have thus suffered than among others. The hypertrophy

and involution before and afte r lactation are striking examp es of epithelial modifications

and might serve as starting-points for epithehal misbehavior, but the percentage of inci-

dence is not much if any more frequent among women that have borne and nursed chil-

dren than among those that have not. We are, therefore, obliged to admit that mechan-

ical and chemical injuries, whether by external violence or internal disease have not yet

been shown to be very potent factors in the occurrence of cancer of the breast.

With regard to abnormal involution and its relation to cancer much has already been

said. That it may and sometimes does eventuate in cancer seems probable, but that it is

the predetermining cause and constitutes the "pre-cancerous" stage of cancer, it seems

hard to believe when we remember that cancer is not always a disease of the period of

involution, but sometimes occurs very early in life. We have cases in our collection from

girls of 1 6 and 17 years of age. It seems impossible to connect the younger cases with

a disease that is supposed to represent a decline in the integrity of the breast tissues.
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We are therefore led to the conclusion that there must be numerous predetermining

and exciting conditions that lead to cancer, which is about the same as saying that we
do not know what conditions do so.

One of the interesting things about cancer is that it begins as a local disturbance, at

a minute focus, and spreads. The breast does not become cancer by transforming into

cancer; the cancer begins somehow at a minute point, and invades the breast as cancer.

The final result may be that the breast is all cancer, but that is because the growth of

the cancer into the breast tissue has caused it to disappear until none is left and only the

cancer tissue remains. In the small tumors for which the breast is now commonly ampu-

tated, it is easy to demonstrate the extending cancer driving its masses of cells between

and among the contiguous mammary structures in all directions, and also to observe

the injurious effects sustained by the mammary tissue in consequence.

It is comparatively easy to explain the destruction of the organ in which the cancer

grows, once the tumor has begun; the difficulty is in accounting for its beginning. The
process is usually conceived as the "breaking of the epithelium through the basement

Fig. 174.—Calcified artery from a scirrhui carcinoma of the breast.

membrane" by which it is normally held within bounds, but more than that is necessary.

A basement membrane cannot always be demonstrated as circumscribing the parenchyma

of the breast, and innumerable occasions arise through accident, disease and design, by

which the epithelium is dislocated from its customary relation to basement membrane

in the breast and in other organs, yet no cancer develops. Knowledge of this has led

some (Ribbert) to conclude that the primary disturbance is not in the epithelium, but in

the connective tissue; that it is not because the epithelium, through activities of its own,

escapes and invades, but because the connective tissue weakens and permits it to invade.

Both theories seem to be faulty, for there are occasional disturbed conditions in which

dislocated epithelium is passively expressed from cysts of the breast into the surrounding

connective tissue so as to appear like cancer, yet, no invasive growth of active character

follows.

It would seem as though the barrier that prevents the invasion of other tissues by the

epithelium must be chemical rather than mechanical. Should such be the case, it is

comparatively easj' to understand why dislocated epithelium in the interstices of the
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connective tissue does not grow to form cancer, and why the epitheUum in its normal

environment may become invasive if the barriers be destroyed.

However it begins, the invasive growth once having started, the foundation of cancer

is laid. Whether invasion may begin and later be checked through general or local

activities by which the growing cells are overcome, we do not know. All that we know

refers to those cases in which the invasion succeeds and the disturbance is continuous and

progressive.

The rapidity of growth as well as the direction of growth, depend upon conditions

that may be both local and general. We know that when cancer occurs in the breast of

young lactating women, it progresses so rapidly as to resemble an acute infectious process,

and destroys the patient in the course of a few weeks; we also know of cases where elderly

women with quiescent breasts have suffered from cancer for many years without extensive

destruction of the breast or apparent danger to life.

Associated pyogenic infection sometimes appears to have a favorable iniluence upon

the growth of cancer which progresses rapidly in and about the infected tissue. A few

cases in which the two lesions—cancer and suppuration—-were so intimately associated

that the cancerous and purulent infiltrations occurred together and masses of cancer

cells occurred in the pus, have been called by von Volkmann "mastitis carcinosa" and

later, by Schuman, "carcinoma mastitoides." Such cases are usually rapidly destructive,,

metastatic and fatal.

It is to be supposed that under such conditions as ordinarily obtain, the growth of the

cancer cells follows the line of least resistance. The dislocated cells are in the interstices

or crevices of the tissue which are the beginnings of the lymphatic system. Supposedly,

they grow along these spaces, following their intricate communications. Their numbers

are soon suiScient to effect obstruction here or there, with resulting distention of the

radicles of the lymphatic system, by which new or enlarged spaces are furnished for the

e.xtending cellular growth. Accident seems to determine where the process starts, and

such accidents as follow lymphatic obstruction and progressive invasion, determine what

direction the growing tumor shall take. Thus may be explained the circumstance that

some of the tumors remain a long time as "lumps" in the breast; that others rapidly

extend to the surface, invade and destroy the skin, escape as fungating masses upon the

surface and pave the way for infection, hemorrhage and other evils, and that still other

cases show invasion of the lymphatic nodes while the primary tumor in the breast is still

very small.

The growing and invading cells usually form a localized mass that can be plainly felt

in the breast tissue. It is, however, a mass within definite circumscription, and instead

of being movable like the circumscribed and encapsulated fibro-epithelial tumors, is

apparently, a part of the breast itself. This is indeed, true, for the growing tumor mass

is much like a rounded fungus whose mycelial threads form a fringe that extends and

branches in all directions from a common center that ever becomes larger and denser.

The invasion of the breast itself certainly takes place through the continuous growth of

these branching fringes.

The growth of cancer cells is quickly seconded by a change in the connective tissues,

contiguous to them. The cancer cells seem to stimulate this tissue to slow multiplication

and are, therefore, soon found to occupy the spaces of a connective tissue of modified

appearance and texture. It is not only excessively fibrillar through the development

of coarse collagen and fibroglia, but considerable elastica may develop in it. That such

tissue is not preexistent in the part affected and brought into view through crowding and
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compression, is shown by a study of cancer growths in the lymph nodes and liver where

very little connective tissue is normally present but where great quantities appear in most

cases of cancerous invasion. There seems to be no uniformity in the proportion of

newly formed connective tissue to epithelial tissue; in some cases there is comparatively

little, in other cases much.

The quantity formed, however, has much to do with the general character of the

cancer itself. If the cancer grow without much proliferative change in the connective

tissue, there is apt to be a great preponderance of epithelial cellular tissue so that the

tumor may be large and soft; when the connective-tissue reaction is marked and much new
fibrillar tissue with a cicatricial quality develops, the cancer is apt to be small and hard.

Fig. 175.—Non-carcinomatous portion of a carcinomatous breast showing dilated ducts.

Thus arises the two chief clinical types—the encephaloid or soft and the scirrhus or hard

cancers.

As the primary cancer grows and its outlying cellular extensions invade the tissue,

the normal parenchyma of the breast shows marked disturbance. Every breast that is

the seat of cancer shows marked changes of the kind described as "abnormal involution."

We interpret these changes to mean that the presence of the cancer effects stimula-

tion of the mammary parenchyma, not that the mammary parenchyma, being primarily

disturbed, evolves the cancer. In proof of this it may be pointed out that cancer is not

alone in effecting these abnormal involutional changes. They occur just as regularly in

squamous-cell carcinoma, in tuberculosis, actinomycosis and other forms of localized

disturbances, as in cancer. Further examination of cancerous breasts shows that the

greater the proximity to the cancer the more marked are the involutional changes, though
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they are by no means such as may, supposedly, most easily eventuate in cancer. For

example, near a cancerous area of the breast, the ductules rnay show considerable dilata-

tion and hyperplasia of the epithelium of the type known as "blasse epithel," though the

cancer may be squamous or scirrhus, its cells of an entirely different type and its structure

entirely different in arrangement.

The invading cancer respects no structure, provided the way is open to its progress,

and soon the breast tissue shows changes of other kinds—edema, interstitial hemorrhage,

malnutrition, pyogenic infection, necrosis, etc.; to which must shortly be added the

effects of compression and connective-tissue modification. Thus the cancer destroys

the organ as a slow fire transforms fuel into ashes and cinders. In the meantime the

induced morbid conditions react upon the tissues, both parenchyma and stroma, of the

cancer itself, which show a variety of changes that vary greatly in different tumors and
in different parts of the same tumor. The tissue is sometimes edematous, sometimes

hemorrhagic, sometimes necrotic; the stroma sometimes hyaline, sometimes gelatinous,

sometimes calcareous. The prevalence of one or another of these conditions has some-

times given the impression that one has to deal with some specific variety of cancer, and
in the long list of descriptive and specific names that have accumulated, one easily sees

how this or that appearance, though it may be most accidental, has impressed some
observer with undue force.

It would be a great gain to the clinician, at least, if we could disabuse ourselves of the

complicated terminology of cancer, and call it by the one name

—

cancer or carcinoma—
without reservation or quahfication, but though we approve a method of treatment that

would make the subject appear as simple as possible, we realize that there are objections

to it. However the subject be treated, we feel that the matter of nomenclature has been

much abused and that simplification is earnestly called for. Why, for example, should

we be burdened with the following?

Acinal carcinoma.

Acinar carcinoma.

Acinous carcinoma.

Adeno-carcinoma.

Adeno-carcinoma of Halsted.

Adeno-carcinoma cylindromatosum.

Acute miliary carcinosis.

Cancer en cuirass.

Cancer atrophicans.

Carcinoma adenomatosum.

Carcino-chondrosarcoma.

Carcinoma chondrosarcomatosura.

Carcinoma colloides.

Carcinoma cylindromatosum.

Carcinoma cysticum.

Carcinoma gelatinosum.

Carcinoma mastitoides.

Carcinoma melanoides.

Carcinoma medullare.

Carcinoma simplex.

Carcinoma solidum.

Carcinoma solidum simplex.

Carcinoma solidum medullare.

Carcinoma solidum scirrhus.

Carcinoma scirrhosum.

Chondro-sarco-carcinoma.

Colloid cancer.

31

Columnar-cell carcinoma.

Comedo-carcinoma.

Cysto-adeno-carcinoma.

Cysto-carcinoma mammse papilliferum.

Cysto-carcinoma papillare.

Cysto-carcinoma simplex.

Duct cancer.

Duct carcinoma.

Epithelioma.

Encephaloid cancer.

Gelatinous cancer.

Hard cancer.

Mastitis carcinosa.

Medullary cancer.

Melanoid cancer.

Melanotic cancer.

Paget's disease.

Papillary cysto-carcinoma.

Pigmented cancer.

Psammo-carcinoma.

Scirrhus carcinoma.

Sarco-carcinoma.

Soft cancer.

Spheroidal carcinoma.

Squamous epithelioma.

Tubular carcinoma.

Tubular scirrhus carcinoma.
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When this formidable list of names, some of which we have not been able to interpret

and the source of which we have been unable to trace, is carefully scrutinized, it appears

possible to dispose of it according to the following plan:

I. Scirrhus or hard cancer in which the prevailing cell nests are small and the quantity

of connective tissue between them considerable, and in which the tumor usually appears

. small and hard. Into this group fall the following:

Cancer atrophicans.

Carcinoma solidum scirrhosum.

Carcinoma scirrhosum.

Scirrhus cancer.

Tubular scirrhus carcinoma.

Hard cancer.

II. Encephaloid, medullary or soft cancer in which the prevailing cell nests are large,

and the quantity of connective tissue between them relatively small, and in which the

tumor tends to be large and soft. Into this group fall the following:

Carcinoma medullare.

Carcinoma solidum medullare.

Encephaloid carcinoma.

Medullary carcinoma.

Soft cancer.

III. Carcinoma simplex, an intermediate form characterized by cells packed together

in more or less solid masses without enough connective tissue to correspond to scirrhus or

enough cellular element to correspond to encephaloid. It embraces:

Carcinoma solidum.

Carcinoma solidum simplex.

IV. Adeno-carcinoma.—By this term is meant those forms of cancer in which the

growing and extending cancer nests and extensions, maintain a more or less distinctly

glandular appearance, through an arrangement of the cells by which hollow cylinders

are continually formed. The arrangement obtains in both the primary tumors and their

metastatic secondaries. It is unfortunate that the term adeno-carcinoma has been used

by many to signify that the carcinoma has developed from glandular tissue, and not from

surface epithelium. Such is not the usage of the term as employed here. We con-

sider that the following should fall into this class:

Acinal carcinoma. Carcinoma adenomatosum.

Acinar carcinoma. Carcinoma cylindromatosum.

Acinous carcinoma. Carcinoma cysticum.

Adeno-carcinoma. Columnar cell carcinoma.

Adeno-carcinoma of Halsted. Comedo-carcinoma.

Adeno-carcinoma cylindromatosum. Cyst-adeno-carcinoma.

V. Gelatinous Carcinoma.—^This is any form of carcinoma, in which the stroma or

matrix together with th-e cancer cells, is transformed, with great regularity, into a mucous

jelly. The conditions are common to the primary tumor and to its secondaries as well.

This group includes the following:

Carcinoma colloides. Gelatinous cancer.

Carcinoma gelatinosum. Myxomatous carcinoma.

Colloid cancer. Mucoid carcinoma.



Plate VI

Gelatinous (colloid) carcinoma of the breast.

Deaver and McFarland
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VI. The Squamous-cell Carcinoma.—A form of cancer that may arise from the squam-

ous epithelium of the skin of the nipple, areola or surface of the breast, or from the squam-

ous epithelium of the terminations of the larger milk ducts in the nipple. It is sometimes

pigmented, when the tissue from which it springs contains pigmented cells. It is also

called:

Squamous epithelioma.

Carcinoma melanoides.

Melanoid cancer.

Melanotic cancer.

When carcinoma follows the invasive growth of the intra-cyslic papilloma, it is in no

way peculiar except that it is associated with its parent lesion. It scarcely seems neces-
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careous material are deposited. Such deposits in no way affect the true type of the car-

cinoma as indicated by its cellular structure.

The term "acute miliary carcinosis" was used by Adami and Nicholls to describe a

peculiar carcinomatous invasion of the breast which everywhere showed pinhead-sized

distributed carcinoma nodules.

"Cancer en cuirass" is a clinical condition depending, supposedly, upon disturbances

in the superficial lymphatics and attended by edema, which enables the carcinomatous

invasion to affect extensive areas of the integument of the thoracic wall, shoulder and

arm. It is in no sense a pathological entity in itself.

"Paget's disease" like the above seems to be a clinical rather than a pathological entity.

Exactly what it is, is not known. The disease appears as a chronic eczema of the areola

and nipple and eventually effects the destruction or obhteration of the latter. It was

at first regarded as an inflammatory disturbance of the skin which, in the course of time,

became carcinomatous and invasive, much as squamous-cell carcinoma of the skin fol-

lows lupus vulgaris. Further discussion of the subject will be found in the chapter upon

"Diseases of the Nipple and Areola."

The varieties of mammary carcinoma that are sufficiently well characterized patho-

logically, by which is meant histological structure and the repetition of the parent type

in the secondary tumors, to form distinct species, are the following:

Carcinoma simplex. Adeno-carcinoma.

Sdrrhus carcinoma. Gelatinous carcinoma.

Medullary carcinoma. Squamous-ceU carcinoma.

I. Carcinoma Simplex.—When no qualif}dng term is used, any case of mammary
carcinoma should be referred to this most common class. Each observer no doubt has

his own method of classifying his specimens so that there cannot be perfect correspond-

ence between his work and that of others, especially when the confusion of nomenclature

above discussed is taken into account.

Among the series of 575 breast cases forming the foundation of the pathological

studies made by us, in the preparation of this chapter, the following were found:

Unclassified 160 27.82 per cent.

Carcinoma simplex 47 8.17 per cent.

Scirrhus 43 7 . 48 per cent.

Encephaloid 12 2 . 08 per cent.

262 45 . 55 per cent.

The 160 unclassified cases probably fall with more or less correctness into the class of

carcinoma simplex. It is said "with more or less correctness" because these cases were

unaccompanied by clinical data, did not fall into any easUy recognized class and the labels

simply say "carcinoma."

As a matter of fact, the above given four groups are not to be looked upon as clear-

cut microscopic varieties. It is often more easy to classify a tumor clinically than micro-

scopically. Experience has shown us that one must be very guarded about assigning a

tumor to either the group of "scirrhus" or "encephaloid" upon the microscopic examina-

tion of a single slide. We have seen numerous cases in which a section from one block

of tissue showed the typical appearance of scirrhus, while, another block taken a short

distance away showed equally typical encephaloid.

Many of the slides "unclassified" were so treated because their tissues showed neither

i
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all scirrhus nor all encephaloid in the same section. To know nothing of the tumor itself,

and to caU it scirrhus because the section shows small cell nests and much connective

tissue, or to call it encephaloid because it shows the reverse, is to fall into egregious blun-

ders, for both of these terms are cUnical rather than pathological, and though the micro-

scope may explain why the one tumor was small and hard or the other large and soft,

why the one might last for years without effecting great destruction, and why the other

is more likely to be invasive and quickly ulcerate, it cannot tell the general structure of

a large tumor when it only shows that of a small fragment.

II. Adeno-carcinoma.—In our pathological series of 575 cases there were 35, or 6.08

per cent., that were specifically designated by this name. All forms of the adeno-car-

cinoma were recognized though they

have not been separately enumerated.

Some showed small cell nests and might

be called acinous; others were tubular;

still others were characterized by the

presence of large masses of cells with

necrotic centers, which when the fresh

cancer tissue is incised can be squeezed

out in the form of tiny cylinders,

and have led Bloodgood to call them
" comedo-carcinoma."

We have found the adeno-carcinoma

rare compared with the sirrhus, medul-

lary and the carcinoma simplex. It

might be said that our collection em-

braces 23 cases of carcinoma associated

with abnormal involution, some of which

might be classified as adenocarcinomas,

but which have not been included be-

cause experience has shown that the

adenomatous changes that first strike

the eye in this combination are com-

monly accompanied by appearances

like carcinoma simplex elsewhere. We
look upon such tumors as too mixed in

character to be included in these well-characterized forms of carcinoma. If this is not

reason enough, it may be added that we have found that the metastatic tumors in

such cases rarely show any gland-like structure.

III. Gelatinous Carcinoma.—In the 575 cases in our pathological series, only 10 or

1.73 per cent, were of this variety. The gelatinous carcinoma is, therefore, a rare tumor.

It is quickly recognized the moment it is incised, because of its gelatinous consistency

and pale color. The extent of the degenerative destruction of the tissues, for it affects

both epithelium and connective tissues, varies in different cases, so that some tumors are

softer than others. In advanced cases of the gelatinous degeneration the greater number
of the cells are destroyed. The metastatic growths show the same tendency to mucoid
metamorphosis as the primary tumor. When excessive destruction of tissue has taken

place, the mucous product may be collected in pockets in the tissue, where it forms more
or less clear, viscid, yellowish or colorless jelly-like collections that can be pressed out,

Fig. 1 77.—^Large cell nests with small amount of stroma,
such, as appear in encephaloid or soft cancer.



486 THE BREAST

and has a dense, though slimy rather than sticky quaUty. The microscope usually

shows the cell nests degenerating from the periphery toward the center. The peri-ductal

tissue is attacked before the inter-lobular tissue. The gelatinous carcinoma was formerly

called "colloid cancer," but it is now universally recognized that there is no true colloid

cancer of the breast, and that the name should be abandoned.

The cause of the mucoid change is not known. It might be ascribed to some local

nutritional disturbance did it not occur equally in the secondaries. On this account it

has to be regarded as a specific quality of the tumor.

Fig. 178.—Adeno-carcinoma of the breast.

IV. Squamous-cell Carcinoma.—This form of tumor is only indigenous and properly

regarded as a true tumor of the breast when it arises from the nipple and areola, or from

the extensions of the squamous epithelium from the surface of the former into the milk

ducts. It is a very rare tumor of which our pathological series of 575 cases contains but

4 or 0.695 P^r cent. It is so unusual that one is scarcely sufficiently well acquainted with

it to recognize it by gross examination. It is apt to be a centrally and superficially

situated tumor of the breast, but that is not sufficient to enable the diagnosis to be made
without a microscopic examination. That examination usually at once settles the

matter, for the branching and extending squamous epithelium is not easily mistaken.
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When the dermal epithelium invades the breast, no mistake is possible for the "epithelial

pearls" with their distinct keratinization cannot be overlooked.

One peculiar case of squamous-cell carinoma of the breast in our collection came to

.

operation in the German Hospital of Philadelphia. The patient had long had a pig-

mented wart at the margin of the areola, which finally ulcerated and invaded the sur-

rounding skin and subjacent tissues. The tumor extended throughout the neighboring

breast tissue as a rodent ulcer, but its cell nests being small and closely packed together,

and all of its cells being more or less deeply pigmented with melanin, it was, at iirst,

mistaken for a melanotic sarcoma, and under this diagnosis was removed.

A complete tabulation of the cancer cases in our pathological series of 575 breast

cases shows the following:

Unclassified 160 or 27 . 826 per cent.

Carcinoma simplex 47 or 8 . 173 per cent.

Scirrhus 43 or 7.48 per cent.

Encephaloid 12 or 2 . 088 per cent.

Adeno-carcinoma .'

3S or 6 • 088 per cent.

Gelatinous carcinoma 10 or i . 739 per cent.

Squamous-cell carcinoma 4 or o. 695 per cent.

Carcinoma with abnormal involution 23 or 4. 00 per cent.

Carcinoma mastitoides (with pyogenic mastitis of the acute

form I or o. 175 per cent.

Total of 575 cases 335 or 58. 264 per cent.

These figures which represent the results of microscopic study of the breast tumors

do not correspond with those that result from combined clinical and microscopic studies,

and show the importance of always combining the two. This is well brought out by
comparing the work of others with our own. Thus Warren (Annals of Surgery, 1904,

II, 805) gives TOO cases distributed as follows:

Variety of cancer Number of cases

Paget's disease i

Colloid (gelatinous) 2

Adeno-carcinoma 3

Scirrhus 28

Carcinoma simple 26

MeduUjary •. 40

100

and Halsted gives the following list:

Variety of cancer Number of cases

Cancer cysts 6

Adeno-carcinoma 32

Circumscribed scirrhus 28

Small infiltrating scirrhus 80

Large infiltrating scirrhus 39
MeduUary 25

210

These tables show differences in terminology that are somewhat difficult to harmonize

satisfactorily, but there is enough correspondence to show how different are the experi-

ences of different men. Thus, we have 12 or 3.58 per cent.; Warren 40 per cent, and

Halsted 12 per cent, of medullary cancers.

Differences in diagnoses have practical bearings upon prognosis. Thus, in Warren's

hands_only 7 per cent, of the cases of medullary carcinoma operated upon recovered, but
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in Halsted's hands 48 per cent, recovered. Why this difference? Could it be because

the same things were not called "medullary cancer?" In Warren's experience only 3

per cent, of the cases were called adeno-carcinoma, and 66 per cent, of them recovered

after operation,^but in Halsted's experience, 15.23 per cent, of the cases were called adeno-

carcinoma, and 75 per cent, recovered.

If we are to make deductions concerning future eventualities from the type of tumor

that is removed, there ought to be simpliiication of the nomenclature, a general agree-

ment as to what things should be called, and established criteria by which the different

species of carcinoma can be recognized and assigned to their respective classes.

The best that can be done at the present time is to say that the order of malignancy

Fig. 179.—Gelatinous (colloid) carcinoma of the breast.

of carcinoma is encephaloid or medullary, carcinoma simplex, scirrhus, adeno-carcinoma,

Paget's disease and gelatinous, the first being most, the last least malignant.

Associated Sarcoma and Carcinoma.—This subject has been exhaustively treated in

the chapter upon "Sarcoma of the Breast" (q.v.), but a brief mention will not be out of

place at this point.

The tumors can coexist in the same breast as independent tumors, or as what appear

to be cause and effect. A few cases are on record in which a carcinomatous breast, when

incised for examination, was found not only to contain the typical carcinoma but also

an equally typical, fairly well-circumscribed non-indigenous sarcoma. Under such

circumstances the patient suffers danger of malignant manifestations through lymphatic
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metastasis and permeation as regards the carcinoma and blood metastasis as regards the

sarcoma. Each is a menace independently of the other, and it is difficult to see how either

could influence the other.

In addition to the small number of cases m which such accidental association of malig-

nant tumors occurs, there is another small number of cases in which the development of

the sarcoma occurs because of the presence of the carcinoma, through changes in the

actively stimulated stroma. In such cases the inter-alveolar tissue—the matrix or

stroma—of the carcinoma takes on a rapid multiplication of cells that may progress

until nothing but spindle cells can be seen between the carcinoma cell nests. This

has all of the appearances of fibro-sarcoma, and experiences with several of such tumors

show that they may behave like fibro-sarcomas in taking on a mucoid change. The
sarcomatous change may not be uniform, some areas are purely cellular, some partly

cellular, some not yet changed by cell multiphcation. The relation of the fibro-cellular

to the epithelial constituents closely resembles that seen in the fibro-epithehal tumors,

Fig. 180.—Squamous-cell carcinoma of the mammary skin.

and already described. This sarcomatous change in carcinoma of the breast, may
find an analogy in what is sometimes observed in transplantation experiments with car-

cinomas of the lower animals. When frequently transplanted, the tissues sometimes

lose the epithelial cell components, though a highly cellular connective tissue arising from

the stroma, continues to be transplantable and to all intents and purposes behaves as

sarcoma.

Morbid Anatomy.—The gross appearance of the incised breast containing cancer is

usually such as to enable the diagnosis to be made without difficulty. As has been pointed

out in the section upon Pathology, the disease begins at a focus and spreads. In

cases in which the tumor is still very small the first difficulty may be to find it. This can

usually be done by making many parallel incisions and carefully feeling the tissue for

indurations. The normal white mammary tissue is soft and yielding to the fingers, can-

cer tissue is usually firm and hard: In the routine examination of a breast every area

of dense texture should be carefully incised and examined. It has been a rare happening
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in our experience for cancer tissue to be discovered by microscopic examination without

previously having been detected by the finger or the eye.

The cut surface of the denser cancer tissue usually presents an appearance, which,

varying somewhat in the different varieties of cancer, is sufficiently different from the

normal to attract the eye. In general, it may be said to present a drawn and variegated

appearance. The area may be fairly well defined, but is rarely sharply circumscribed

and never encapsulated. As a rule, it tends to fade away on all sides by irregular exten-

sions into the surrounding healthy tissue. The more localized the lesion is, the more it

Fig. i8i.—Pigmented squamous-cell carcinoma, mistaken clinically for melanotic sarcoma.
(Low magnification.)

tends to exhibit an appearance of radiation from a vague center; the more diffused it is,

the more it shows linear striation and prolonged extensions that draw upon the adjacent

glandular tissue. This "drawn" appearance, for which the interstitial connective tissue

or stroma is responsible is sometimes secondary in importance to the color change though

it may exceed it. The tissue frequently looks somewhat porous, the "pores" being the

spaces in the stroma, and is variegated, being finely mottled with pink and tan, the general

effect being to darken the tissue and make it contrast with the normal white of the mam-
mary tissue. The degree of mottling and variegation depends in large measure upon the

varying proportions of cellular and intercellular components in the cancer. In scirrhus,
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where the connective tissue stroma preponderates, it is far less marked than in encepha-

loid or adeno-carcinoma in which the cellular structure preponderates.

The analysis of the variegated appearance resolves it into the whitish or grayish

stroma, the pinkish healthy cellular tissue, the tan color of necrotic cells and the red

dots of gaping transversely cut blood-vessels.

When the tumor is larger and can at once be felt and found when the breast is handled,

the same general description applies, though now the growth may have progressed to a

point when it takes on one of the forms sufficiently well characterized to constitute a

variety.

Fig. 182.—Pigmented squamous cell carcinoma, mistaken clinically for melanotic sarcoma.
(High power.)

Scirrhus.—In typical cases of scirrhus carcinoma, the breast is small and hard, or if

it be large because it contains much adipose tissue, it presents a hard body of indefinite

shape. When incised, the tissue is tough and dense almost like leather, the cut surface

presenting an appearance like a dense scar. The confines of the cancer are usually not

deUmited. The scar-like tumor tissue usually extends irregularly in this direction and

that, and as it contains comparatively little cellular tissue, is but slightly variegated in

appearance, and little darker in color than the breast tissue itself. In some cases more

or less distinct nodules with fairly clear separation from the white mammary tissue, and

much more sharp separation from the yellow fat show a pinkish color. In such the type
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of the tumor is much less clearly shown upon microscopic examination than in the denser

more cicatricial portions. When ulceration forms upon the surface of breasts containing

scirrhus, the margins are dense, and the ulceration without deep excavation.

Encephaloid and adeno-carcinoma probably cannot be differentiated from one an-

other with any certainty by naked-eye inspection. The tumors are usually apparent

before the breast is incised. They may attain a large size, be entirely in the breast tissue

or, having extended to the surface have become somewhat excavated through ulceration,

or through the ulceration the tumor may extend as a smaller or larger fungoid mass.

The incised tumor is at once apparent through its grayish-pink color and its fine sprink-

ling of tan-colored points and dots.

It usually forms a fairly well-localized sometimes quite well-circumscribed mass,

with suggestions of radiations from the center, and sometimes of indefinite lobulations

about the center. The edges are in parts finely fringed in appearance, but may be de-

fined with some sharpness, especially where they abut against the intra-mammary or

subcutaneous fat. There never is any real encapsulation. Extensions project from the

tumor mass in this or that direction sometimes connecting with other nodes elsewhere,

and sometimes at considerable distances away in the breast tissue. The substance of

the tumor is soft and may sometimes be broken up by the finger, and it cuts easily. When
necrosis is active in the tumor tissue, the yellowish-tan color may occur in larger foci

sprinkled through the node, or may even embrace the entire central part of a lobule.

In adeno-carcinoma, the central portions of the glandular areas undergo necrosis in

such manner as to be soft enough to escape, when the tumor tissue is compressed, in a

cylindrical form suggestive of the comedones popping out of the sebaceous ducts or the

epithelial plugs being expressed from a squamous-cell carcinoma of the lip. Bloodgood

has applied the term comedo-carcinoma to adeno-carcinomas having this peculiarity.

Carcuioma Simplex.—When the naked-eye appearances conform neither to the de-

scription of scirrhus nor to that of encephaloid, yet do not correspond with any of the

varieties yet to be described, the surgeon usually calls it carcinoma simplex. Being a

group of non-descript tumors, no satisfactory description is possible.

Gelatinous Carciacma.—The mucinoid (erroneously called colloid) change sometimes

makes its appearance in the carcinoma tissue when the tumor is still minute. It is,

however, more frequently observed in larger tumors, perhaps because they more fre-

quently come under observation.

The chief characteristic is gelatinous consistency and a more or less pronounced

tendency to cyst formation in the cancer tissue. The firmness of texture so characteristic

of most forms of cancer is lost through the mucinoid change in the stroma, the cells melt

away into jelly and the entire quality of the tumor becomes changed. The color of the

jelly varies. In some cases the tissue is whitish or grayish, in others it is yellowish, in

still others it is reddish and in rare cases so red as to appear almost hemorrhagic. The
tissue is soft and translucent, the contents of the cysts sometimes transparent. The

circumscription of the tumor is commonly more distinct than is usual with carcinoma,

and the cysts which vary in size from a pinhead to a centimeter or more in diameter,

usually appear to have smooth walls.

In general, the gelatinous change pervades the entire tumor, with aU of its extensions,

and also occurs in the secondaries. In exceptional cases it is localized to certain areas.

Squamous-cell Carcinoma.—This is a superficial form of tumor that usually makes its

appearance about the nipple and areola, forming a fairly well-circumscribed superficial

node that soon ulcerates and forms a shallow excavation with dense infiltrated and ele-
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vated edges of almost cicatricial density. When a vertical incision is made through the

tumor into the breast tissue, the tumor is usually found to be superficial and fairly well

localized. Few extensions penetrate deeply into the breast tissue.

When such tumors arise from pigmented warts, they may be pigmented and mistaken

for melanotic sarcoma.

Carcinoma mastitoides or mastitis carcinosa usually "manifests itself as a general

painful and rapid enlargement of the entire breast or of both breasts, without the pres-

ence of any previously noted mass or area of induration. The gland becomes reddened,

hot, edematous and may present a sense of fluctuation. Appearing, as it most frequentlj^

does, shortly after parturition, the similarity to acute mastitis is marked, and many
patients ihave been persistently treated on this basis. The skin shortly becomes in-

jm

;.—Carcinoma ml tit i V i , l1 i lU u aid circinomatous change
in ^^hlch the Larcirumj, tdls bicm to be diliu-.LJ in the puiifoim collection.

filtrated and brawny and small areas of necrosis may appear. The nipple may or may
not be retracted, and the axillary and supra-clavicular glands are early enlarged in the

majority of instances. The skin of the thorax immediately surrounding the breast may
become indurated and reddened; there is usually some elevation of temperature and

locally the part may be hot. A point of interest is, that though small abscesses are

occasionally noted, in no case did the breast tissue break down en masse. Cachexia is

profound and metastasis rapid, death transpiring from toxsemia."

"On incising such a tumor there will be found a fairly firm tissue, which may or may
not present small abscess cavities. The substance of the growth is usually firm and

fibrous, of a purplish-red color, and frequently exhibits small isolated areas of hemorrhage.

There are usually scattered throughout the gland small necrotic spots, sometimes ab-
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scesses of considerable size. The contiguous skin is markedly indurated and edematous,

the induration extending in the writer's experience, beyond the middle line anteriorly

and to the post-axillary line, posteriorly" (Schumann, Annals of Surgery, July, 1911,

p. 69).

Psanuno-carcinoma, characterized by the formation of chalcospheres in the tissue,

but by no other fixed characteristics, can usually be recognized by the grittiness of the

tissue felt by the knife in cutting it, or by the fingers in palpating it.

Cancer en cuirasse is a widespread carcinomatous infiltration of the skin of the thoracic

waU, sometimes extending from the sternum anteriorly to the scapula posteriorly and

even covering the shoulders and extending down the upper arm. How much or how little

dermal invasion justifies the use of the term is a matter of judgment, but it was the

evident intention of the originators of the term that it should be reserved for cases

sufficiently widespread to suggest a "breastplate," and not applied to ordinary cases in

which the skin is infiltrated for a short distance only.

Fig. 184.- -Cancer en cuirasse (recurrent), with lymphoedema of the arm.
lymphangioplasty.

Suitable case for

METASTASIS

Malignant disease is transferred to distant structures by conveyance of tumor cells

which have become detached from the parent growth. Undoubtedly, the most important

avenue of dissemination in the early stages of carcinoma is furnished by the larger lym-

phatic vessels which join the affected organ with its regional lymph nodes, and, however

distant the cancer cells may be in the later stages of the disease, it is to the lymph nodes

adjacent to the primary growth that we must look for the first clinical evidence of metas-

tasis in the great majority of instances. Thus, the axillary l3rmph nodes are the most

frequently involved structures in the early stages of metastasis of cancer from the breast;

indeed, complete freedom from such involvement is most exceptional in cases referred

for operation.

The comparative rarity of metastatic cancerous involvement of the pectoral muscles

is well known, yet in one of our recent cases, that of a young woman with a small scirrhus

nodule in the outer portion of the breast, the pectoral muscles were studded with cancer

nodules ranging in size from a pea to a pigeon's egg, while the axillary lymph nodes
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had entirely escaped. As we shall show in our description of the modern operation for

mammary cancer, the subject of muscle invasion in cancer of the breast has been recently

discussed by Speese, who concludes from careful microscopic studies, that this is not of

rare occurrence, and that it is unwise practice to preserve the muscles in operations for

malignant disease. Primary cancer arising in aberrant mammary tissue situated in

the substance of the pectoralis major muscle must not be mistaken for metastatic growth.

In some instances the lymph nodes escape metastatic involvement while the abdominal

or other internal viscera become involved at a comparatively early stage of the disease,

and not infrequently patients with widespread metastasis to one or other of the ab-

dominal organs present a small and symptomless lump of which they have possibly

been unaware. Examples might be multiphed at great length to illustrate the lack of

uniformity in the distribution of both parietal and visceral metastases arising from cancer

of the breast. We must be prepared therefore to expect decided variations in the

locahzation of metastatic foci in patients suffering from carcinoma of the same, as well

as of different organs. On the other hand, carcinoma of each organ has, in a general way,

its own metastatic geography, so that the surgeon is enabled to search for secondary

deposits of the disease in question, in certain areas, with a reasonable degree of assurance

that, if metastases have taken place, the cancer cells will have lodged in these structures.

This is especially true of mammary carcinoma which in the great majority of instances

disseminates itself to certain well-defined locations. These wiU be considered in detail

later.

The Mechanism of Metastasis.-—Unfortunately, the process of cancer dissemination

is an exceedingly comphcated one, and while embolic invasion of adjacent lymph nodes

regularly occurs, the further progress of the metastatic cells presents many problems

that are far from satisfactory solution.

The local dissemination of mammary cancer undoubtedly begins in the very early

stages of the disease. This varies with the different types of tumor and early metastasis

is more likely to occur in young and fat women owing to the greater richness of lymphatic

vessels in such patients. Traumatic injury of the tumor likewise increases the prob-

ability of early metastasis, and finally, the greater the rapidity of growth of a

carcinoma, the greater the likelihood of early dissemination of its constituent ceUs, a

characteristic that is in direct contrast with that obtaining in the case of certain sar-

comata of the breast, the peri-ductal type of which, while usually of very rapid develop-

ment, rarely metastasizes until a comparatively late stage of the disease.

According to Fink, the axillary lymph nodes become involved in carcinoma of the

breast as early as the sixth month of the disease and after the thirteenth month are

invariably invaded. These nodes harbor cancer cells for a considerable period of time

before they become palpably enlarged so that the clinical findings are by no means a

true index of the pre-metastatic time interval, which latter, in the case of human cancer

at least, seems to vary considerably in different cases. Tyzzer, on the other hand, claims

that the interval of time that elapses between the appearance of the tumor and the

occurrence of metastasis, is quite constant for certain tumor diseases of the lower animals,

an observation which Murphy considers the most important contribution to the path-

ology of malignant disease since Virchow's introduction of the cellular theory. If this

observation proves applicable to cancer in man it will undoubtedly become of the greatest

practical value. Williams states that general dissemination of cancer of the breast

occurs from one to three years after the onset of the disease, and about 15 months

after invasion of the axillary lymph nodes. It is well to remember, however, that
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Fig. 185.—Diagram showing the lymphatics of the breast and the lymphatic systems with which they

communicate. (For Explanation of diagram see foot note, page 497.)
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visceral metastases may be present in the entire absence of palpable lymph-node in-

volvement, so that a negative axilla is not incompatible with widespread internal

metastasis.

Not only is the exact time at which metastasis takes place in the individual case

unknown, but we are likewise ignorant of the factors that actually cause cancerous

dissemination. It is likely, however, that a number of factors combine to cause metas-

tasis and that a different set of factors is effective in different cases. It is a well-known

fact that organs or even parts of organs which frequently give rise to primary cancer

rarely lodge metastatic cancer cells from distant organs. The frequent invasion of one

breast from cancer of its fellow of the opposite side is explained by the distribution of

the lymphatics of the chest wall, while true secondary carcinoma of the breast from a

distant organ is a pathological rarity. Thus while certain organs are "immune" to

metastatic cancer, other organs, especially the liver, are equally susceptible. Again,

some tissues are frequent seats of metastases of malignant connective-tissue tumors

(sarcoma), others of malignant epithelial tumors (carcinoma). Metastatic carcinoma

of the eye—a rare condition—is practically always secondary to cancer of the breast

(Bland-Sutton). Cartilage is rarely if ever invaded by carcinomatous metastases.

The blood is most resistant to malignant cells of epithelial origin, and for this reason, as

will be shown later, rarely serves as the avenue of carcinomatous dissemination. On the

other hand, it is a well-known fact that sarcoma metastasizes in the great majority of

instances is by way of the blood stream. This is true of sarcoma occurring in the lower

animals as well as in the human subject. We do not believe these phenomena to be due

to the circumstance that the rich blood supply of sarcomatous tumors invites blood metas-

tasis, but we suppose that the sarcoma cells are not destroyed, as is the case with car-

cinoma cells, by the phagocytic action of the blood. Tyzzer concludes from the results

of his experiments with mouse cancer, that the production of metastasis is dependent

upon certain demonstrable factors—the biologic character of the tumor, the duration of

its growth, the size of the primary mass, possibly peculiar conditions furnished by the

tissues of the host and, under artificial conditions, forcible manipulations. He explains

the rapid growth of metastases after excision of the primary tumor, to an increase in the

amount of specific food substance made available by removal of the parent growth

(Ehrlich's athrepsia theory). While a number of steps in the progress of dissemination

of malignant tumors need further investigation, metastasis may for all practical purposes,

be attributed either to embolism (blood or lymph vascular) or to the process which

Handley terms "permeation."

Embolism.—As a malignant tumor increases in size and invades the surrounding

tissues, it sooner or later involves the lymphatic vessels and the small blood-vessels,

especially the venules, in proximity to it. Practically all observers agree that embolism

of the lymphatic trunks commonly occurs in malignant epithelial tumors and that the

cells thus transported to the adjacent lymph nodes give rise to metastases. Goldman

The red lines indicate lymphatic trunks that drain the breast; the red dots indicate the position of
the lymph nodes that serve as terminals for the lymphatic trunks drawn in red. The black lines and dots
constitute lymphatic systems that are more or less directly related to the mammary system of lymphatics.
The terminal lymph nodes (indicated by red dots) comprise the following: sc. Suprascapular group.
sea. Suprascapular group, apa. Anterior pectoral group of the opposite side. im. Internal mammary
group, ap. Anterior pectoral group of the same side. i. Subclavian group, pm. Rotter's nodes be-
tween the two pectoral muscles. The associated lymph nodes (indicated by black dots) comprise the
following: ia. Mid-axillary group, sb. Delto-pectoral group, ub. Upper brachial group, en. Central
axillary group, i^. Subscapular group, pv. Para-vertebral group, sx. Supra-xiphoid group, fl.

Falciform ligament group. H. Lateral intercostal group, i. Inguinal group.
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maintains that the blood-vessels as well as the lymphatics are primary agents in the dis-

semination of cancer. He has proved by microscopic study that, in both sarcoma and

carcinoma, there is an extensive invasion of the coats of the arteries and veins in associa-

tion with the tumor. The pathway of this invasion is furnished, according to Goldman,
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Fig. i86.—^Lymphatics on the upper surface of the liver. (Leaf.)

I. Large lymphatic trunk situated on the right border of the right lobe; this trunk descends on to the
concavity of the diaphragm and passes into one of the glands which lie on the head of the pancreas.
2. Smaller and shorter trunks which turn round the upper border of the liver and terminate in some
small glands (gl. Inf. Ven. Cav. (a)) situated in front of the inferior vena cava, immediately above the

diaphragm. 3. A trunk which turns round the inferior border of tht liver and runs towards the glands of

the hilum. 4. Trunklets which plunge almost at once into the hepatic tissue and then run in the channels
of Glisson's capsule. 5. A net work which corresponds to the adherent border of the suspensory liga-

ment (represented as a dotted line). 6. Trunks in which some of the branches of this network (5) end.

7. A group of convergent trunks which start from the same vessels and run obliquely between the two
layers of the suspensory ligament. 8. Trunks formed by the fusion of the preceding trunks. 9. Glands
in which its branches end. 10. Another trunk situated in the suspensory ligament, which passes into

the longitudinal fissure of the liver and ends in one of the glands of the hUum. 1 1 . Trunks which ascend
towards the superior border of the left lobe where they turn and run towards some glands situated round
the inferior vena cava (gl. Inf. Ven. Cav. (J)). 12. Another group which traverses the left triangular

ligament and ends in glands placed round the cardiac end of oesophagus (gl. oesoph.). 13. Trunks
which disappear by penetrating Glisson's capsule. 14. Internal mammary chain receiving tribu-

taries from branches in the triangular ligament which communicates with branches running round into

:

15. Lymphatic trunk accompanying obliterated hypogastric. 16. Lymphatics from upper part of

rectus abdominus and its sheath passing into the internal mammary chain.

by the nutrient arteries of the vessel walls, which latter he states are without lymphatics;

the distribution of the cancer cells within the outer coat of the arteries and beneath the

intima of the veins corresponding to the distribution of the vasa-vasorum. This location

of the cancer cells beneath the intima serves to explain the greater incidence of cancer

emboli within the veins. Handley believes that cancer cells reach the blood stream in

very few instances and as rarely give rise to metastasis by thisavenue of dissemination.
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Schmidt, on the other hand, beheves that while the blood-vessels of the primary tumor or

of the regional lymph nodes are rarely involved, cancer emboli frequently reach the pul-

monary circulation by way of the main lymphatic trunks. He conclusively proves this

to be the case in a series of cases of carcinoma of the abdominal organs in which he found

positive evidence of embolic dissemination in the lungs in 15 instances. Moreover, the

pulmonary arterioles were involved in every instance. These findings led Schmidt to the

conclusion that while embolic dissemination of the cancer cells occurs by way of the pul-

monary circulation "with unexpected frequency and often repeatedly," they rarely give

rise to metastatic tumors on account of organization of the thrombi which form around

them.

It seems rational to believe that cancer cells reach the pulmonary circulation by way
of the large lymphatic ducts in the majority of cases of breast cancer, and it seems like-

wise rational to attribute the small percentage of metastatic growths in the lungs follow-

ing mammary cancer to this same process of organization which Schmidt has shown to

occur in metastases from abdominal cancer. Williams, who strongly advocates the

embolic (blood) theory, expresses the belief that cancer emboli may be carried either by

way of the blood-vessels or by way of the lymphatics. He calls attention, as did Gold-

man, to the fact that mammary cancer cells usually invade the veins of the primary

growth, and that cancer cells have frequently been found within the veins between the

tumor and its derivatives and the right side of the heart. Williams, on the other hand,

states that other than the mere mechanical factors involved must be taken into con-

sideration in the disseminative process of cancer. He calls attention to the rarity of un-

complicated lung metastases secondary to breast cancer in comparison with the unusual

frequency of liver metastases, notwithstanding the fact that cancer cells owing to their

large size would necessarily become arrested in the terminals of the pulmonary vessels,

and systemic invasion could occur, therefore, only as the result of a secondary metastasis

from nodules in the liings. Schmidt says that this has never occurred although he proved

the possibility of it by demonstrating that the cells of an embolus in the lung may push

forward through an ensheathing thrombus into the capillary blood-vessels, and in this

wise give rise to secondary tumors, often microscopic in size, along the vessels of the sys-

temic circulation. The localization of secondary metastatic cancer nodules arising in

any particular organ can only be explained by the advocates of the embolic theory on

the grounds, entirely unproved as yet, that though every organ is equally susceptible to

emboUc invasion, certain organs possess peculiar resisting powers that prevent

the development of the tumor cells into clinically demonstrable growths. Paget was

one of the first to point out the discrepancies of the embolic theory in association with

bone metastases. This observer called attention to the fact that if we accept the embolic

theory in its entirety we must attribute to certain parts of the body an almost selective

affinity for cancer emboli. It is rational to believe that cancer cells which reach the sys-

temic circulation are equally distributed throughout the body. The unequal distribu-

tion of metastases, on the other hand, leads to the inevitable conclusion, either that other

than mere mechanical factors determine the localization of the metastatic foci, or that the

different tissues have properties which prevent or invite the development of carcinoma,

as the case may be. If, for instance, metastasis to the skeletal system were dependent

upon the emboUc process alone, we should expect to find the distal bones of the extremi-

ties involved as often or even more often than the femur or humerus. On the contrary

as Handley points out, "the liability of a bone to cancerous involvement increases with

the proximity of its site to the primary growth." This is true in general of mammary
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cancer. Again, the actual site of the metastatic foci in bone is not, according to Handley,

that which would be expected if embolism was the process at work, since the cancer

"does not develop in the area of distribution of the nutrient arteries," an assertion

which is disputed by v. Recklinghausen and others.

What contributions has experimental pathology made to the solution of the problem

of malignant metastasis? In answer to this question it is entirely fair to say that the

results of cancer research have merely coniirmed clinical observations. Spontaneous

cancer in laboratory animals rarely gives rise to metastases. This is attributed to the

fact that the lymphatics are rarely involved and that the blood destroys the cancer emboli

in animals as it does in human cancer. Intra-vascular injections (jugular vein) of

emulsions of tumor material have been productive of interesting results but have failed

to elucidate the problems of metastasis. Sarcomas of the lower animals, as well' as

Fig. 187.—Scirrhus carcinoma of the left breast with metastasis to the liver.

human sarcomas, metastasize by way of the blood stream in the majority of instances.

Weil reports that the results of intra-vascular and subcutaneous implantation of sarcoma

and carcinoma (Flexner-Jobling type) in the rat confirm the clinical and pathological

findings in man. This observer found that pulmonary growths commonly occurred

after intra-vascular (jugular vein) injections of sarcoma cells and rarely after the injec-

tion of carcinoma cells; carcinoma commonly developed at the site of subcutaneous

injections—sarcoma rarely. These experiments indicate that the blood of rats is highly

resistant to carcinoma and slightly so to sarcoma, a feature equally characteristic of

human blood. Carl Lewin likewise attributes the rarity of cancer metastasis in labora-

tory animals to the fact that the emboli are destroyed by the blood. A series of experi-

ments performed by Levin and Sittenfield confirm the observations of Weil with the

important difference that in a number of instances, growths appeared in the liver after
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injections of adeno-carcinoma (Flexner-JoUing type) into the jugular vein, which as the

authors state would seem to indicate a specific afiinity of certain organs for metastatic

growths. This is the most significant experimental evidence in support of the possibility

of embolic dissemination of cancer with predilection of the cancer cells for certain parts,

and goes far to explain the discrepancies of the embolic theory when governed solely

by the laws of circulatory mechanics. The sum total of evidence leads one to the con-

clusion that while invasion of the pulmonary circulation usually occurs in cancer of the

breast, and of the systemic circulation less often, the cells thus transported rarely give

rise to secondary tumors for the reason that their activity is destroyed by the blood.

Again the varjdng evidence of embolic metastases in various organs is to be explained

not by difference in the morphology of the several tissues, but rather on the grounds of

difference in resistance or susceptibihty of the tissues. We can assume for all practical

purposes that while blood embohsm is the cause of metastatic growths in a small per-

centage of cases of cancer, there remain a large number in which other factors must be

taken into consideration. By far the most important substitute for the embolic theory

is that one proposed by Handley, and which he terms "permeation."

One of our illustrations shows a carcinomatous nodule in the subcutaneous tissues

on the dorsum of the middle finger of the right hand, from a case presenting many
unusual features, for the account of which we are indebted to Drs. Hutchinson and
Baldwin. The patient, Mary K., aged 70, was admitted to Dr. Hutchinson's service in

the Methodist Hospital of Philadelphia, June 16, 1914, complaining of a painful lump
in the right breast. The left breast had been removed 18 years before at the Jefferson

Medical College Hospital for what the patient states was cancer. The trouble in the

right breast, which is of eight years' duration, began soon after the receipt of a blow,

with the appearance of a small painless lump just to the right of the nipple. This lump
gradually increased in size but was painless until three years ago since when she has

suffered with pains referred down the right arm.

Two years ago she noticed a hard, painful lump in the right axilla. Thus far the

history is not extraordinary, but about nine years ago, i.e., nine years before her

admission to the Methodist Hospital and nine years after her discharge from the Jefferson

Hospital, a lump appeared just below the left ear and slowly increased in size until five

years ago when a diagnosis of sebaceous cyst was made, and it was removed. Three

years later the lump returned and has since been gradually growing larger but has not

given rise to any pain. The nodule on her finger appeared 18 years ago and was caused,

she says, "by a cut."

The nodule in the neck is about the size of a hen's egg; it is situated just below and
behind the lobe of the left ear, and is cystic, slightly adherent to the skin, and tender.

The lymph nodes are palpable along the posterior edge of the sterno-cleido-mastoid

muscles on both sides. The left breast is absent but the pectoral muscles remain.

The right breast contains a dense mass which is attached to and dimples the skin.

It is situated i inch above and external to the nipple which is not retracted.

Several enlarged nodes are palpable along the anterior axillary fold and at the

lower part of the axillary space there is a tender mass, i inch in diameter, which is

firmly adherent to the skin and to the deep tissues. The nodule on the finger is

freely movable.

A radical amputation of the breast was performed and the patient recovered without

compUcations. A few weeks later the nodules on the finger and neck were excised.

Dr. Lyon, pathologist to the Methodist Hospital, examined microscopic sections of
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the tissues of the breast, axillary nodes, and of the nodules from the finger and neck,

all of which showed adeno-carcinoma.

Attempts to trace the sequence of events in this unusual case bring one to an in-

teresting speculation. Was there a primary mammary cancer in the left breast followed

by late multiple recurrences? Was there a primary cancer of the right breast, the tumor

in the left breast having been benign, and metastases to the finger and neck; or finally,

was it a case of multiple primary cancers? The fact that the nodule on the finger existed

for a period of i8 years or more, and that it was undoubtedly adeno-carcinoma is difficult

to explain.

Lymphatic Permeation (Handley).—The process of permeation impHes regional

dissemination of cancer cells from a primary focus along the lymphatics in the plane of

the deep fascia; the dissemination is said to take place in a centrifugal manner with

approximately equal distribution in all directions. Handley recognizes the frequent

occurrence of lymph emboUsm of the regional lymph nodes and the less frequent

invasion of the blood stream, but he denies that the latter is productive of metastases,

basing his opinion largely on the work of Schmidt, which has been quoted above. He
maintains that lymph emboli cannot explain the general dissemination of carcinoma,

and in support of his claim calls attention to the fact that the lymphatics of the body

wall have a segmental distribution, the different systems anastomosing with adjacent

systems by means of very fine lymphatic radicles, which on account of their minute

size and the presence of valves, would prevent the passage of cancer emboli from one

system to another; retrograde embolism in the lymphatics is therefore not considered

possible. The lymph nodes serve as central filters for cancer emboli so that the lymph

stream becomes effective as a means of dissemination of cancer "only within the limits

of the lymphatic area where the primary focus is situated." In order to follow Handley's

arguments it is necessary to understand his conception of the distribution of the

parietal lymphatics which differs from our description of the mammary lymphatics,

which is taken in large part from the writings of Sappey. Thus Handley denies

that the major portion of the lymph from the breast drains into the sub-areolar

plexus (Sappey) and is carried thence by two large lymphatics to the anterior pectoral

nodes. It is Handley's belief that the lymphatics of the skin arise in the papiUa of

the skin and join at the base of the latter to form a sub-papillary plexus; that lymphatics

from the subpapillary plexus pierce the skin at right angles to enter the plexus of the

deep fascia, the latter also receiving the lymph from the subjacent tissues, including

the muscles, bone, etc. He believes, furthermore, that the lymph from the breast is

carried to the deep fascia and that all of the lymph of the pectoral region, including the

breast, is poured into the lymphatics which run in the plane of the deep fascia, and

finally, that this fascia and not the skin is the plane along which cancer dissemination

takes place.

The Process of Permeation as Applied to Cancerous Dissemination from the Breast.

Handley maintains that cancer of the breast spreads from the primary tumor centrifug-

ally in all directions along the plane of the deep pectoral fascia, with extensions upward

into the skin and downward into the subjacent tissues. The outermost Hmits of this

circle of dissemination is represented by "a microscopic growing edge of carcinoma

cells." The shape of the involved tissues he compares to that of a biconvex lens.

Permeation is said to take place along the medium-sized lymphatics; the minute vessels

mechanically preventing permeation, the larger vessels transporting the cancer cells as

emboli to adjacent nodes. Handley makes no mention of the actual process of extension^
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but leaves us to infer that the constant multiphcation of cancer cells within the lym-

phatics forces the cells onward. Lambert and Hanes have lately shown that cancer

cells growing in vitro exhibit ameboid movements which would serve as a rational ex-

planation for the occurrence of the permeative process. According to Handley permea-
tion does not proceed in the complete absence of tissue resistance for an inflammatory

reaction, "peri-lymphatic fibrosis" is said to take place which either destroys the cancer-

filled lymphatics completely, transforming them into fibrous cords, or partially destroys

them, leaving isolated islets of cancer cells which may remain dormant or multiply, with

the formation of cancer nodules at some future time. These cancer nodules are usually

subcutaneous in position but they have also been found beneath the deep fascia. Skin

nodules are said to arise from cells which have extended upward along the lymphatic

tributaries from the skin to the deep fascia. These nodules in cancer of the breast

TRSM +li« Primal^ drowlli -*»» *-

Fig. 188.—Scheme to illustrate the advance of permeation along a small lymphatic, seen in the upper
figure in longitudinal section, and in the lower figure as a series of transverse sections. The lymphatic
is finally destroyed by peri-lymphatic fibrosis. (Handley. Choyce and Beattie, "System of Surgery".)

I. Normal lymphatic shortly to be invaded by the advance along it of permeation. 2. Lymphatic
permeated by cancer cells, but not yet distended. Note the absence of inflammatory reaction in this

region. 3. The lymphatic distended by the growing cancer .cells. The central cancer cells are becoming
degenerate. 4. The lymphatic ruptured by the growing cancer cells: an event followed by vigorous
inflammatory reaction. 5. The mass of degenerate cancer cells enclosed in a false capsule of newly
formed fibrous tissue. 6. The cancer cells are finally strangled by contraction of the fibrous capsule.
The original lymphatic is now represented simply by a thread of fibrous tissue, the cancer ceUs having
been destroyed.

are found equidistant from the site of the primary tumor, a strong argument in

support of the permeation theory. Several photographs similar to the one shown,

which is taken from a photograph in the laboratory of surgical pathology in the Uni-

versity of Pennsylvania, are reproduced in Handley's book to illustrate the distribution

of skin nodules in cancer of the breast. The most convincing argument offered by
Handley is, in our opinion, that cancer en cuirasse (cancerous pachydermia) is primar-

ily a non-cancerous condition and identical with the pachydermia associated with

elephantiasis and also seen in some long-standing eczemas, in both instances being de-

pendent upon the same cause: obstruction to the return flow of lymph from the skin.

The cancer nodules associated with cancer en cuirasse occur at a later stage of the disease

than the lymphedema, which latter is the primary and essential factor in the production

of brawny skin. Those cases in which lymphedema of the pectoral region is an early

symptom of breast cancer, almost invariably result fatally within a short period of time
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and this symptom is usually a positive contra-indication against operation since it

denotes widespread cancerous involvement of the deep fascia.

It would be impracticable to repeat in detail the arguments advanced by Handley

in support of his theory; suffice it so say that it commends itself as a rational explanation

for regional dissemination in cancer of the breast and for a large percentage of local

post-operative recurrences, and at the same time serves as a rational theory for planning

the radical removal of a carcinomatous breast.

Parietal Dissemination. Lymph Nodes.—Metastasis to the regional lymph nodes

almost invariably occurs in untreated cases of mammary carcinoma. Bull estimated

that 65 per cent, of cases when first seen by the surgeon have palpable axillary

nodes. Enlargement of the axillary nodes in association with a mammary growth

is not necessarily carcinomatous since in chronic mastitis, abnormal involution and

other benign conditions, as well as in the early stages of cancer, these nodes undergo

structural changes affecting especially their germinal centers and leading to a hyper-

Fig. 189.- -Nodule of carcinoma metastatic from the breast. Patient of Drs. Hutchinson and Baldwin
in the Methodist Hospital of Philadelphia.

trophy that has been styled the "pre-cancerous adenopathy." Thus, in 6.5 per cent, of

37 per cent, of our malignant cases in which the axillary nodes were palpably enlarged,

the microscope proved the absence of cancer cells. In 9 of a series of 100 of our benign

tumor cases, enlarged axillary glands were found and proved free of cancer by micro-

scopic examination. Finsterer found the same condition 7 times in 64 cases of benign

neoplasms. Enlargement of these nodes is commonly associated with abnormal

involution of the breast and in a large percentage of cases the enlargement is bilateral.

Halsted has reported two cases of mammary carcinoma in which the axillary enlargement

in one instance prece ded the development of, and in the other progressed in the entire

absence of, any demonstrable mammary neoplasm. In the latter instance, the disease

probably originated in an accessory mamma. Snow reports a primary schirrus cancer

of the axilla which arose, he believes, from a gland of the skin and not from an axillary

breast. Tumor in the axilla was the first symptom noticed by the patient in two of our

cases although in each instance the breast contained a growth of which the patient had
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been unaware. Quenu has likewise had two cases in which adenopathy preceded

demonstrable mammary involvement. The latter cases are highly instructive; in both

of them enlarged glands were removed from the axilla and found to be carcinomatous.

In one patient the breast was apparently normal to clinical examination, while the breast

of the second patient had a point of tenderness in the upper outer quadrant. Radical

amputation was done in each instance and cancer was found in the breast of each

patient. These^ cases further serve to illustrate the variabihty in the length of the pre-

metastatic time interval in different cases of cancer of the breast.

Enlargement of the axillary lymph nodes, as we have stated, is not always caused by

metastasis from a coexistent cancer of the breast, nor does the absence of palpable

enlargement prove the freedom of these glands from metastases. Thus, though only 31.5

Fig. igo.—Carcinomatous invasion of the pectoral muscle.
on the right.

The muscle on the left, the invading tumor

per cent, of our cases presented palpable cancerous nodes, 62 per cent, had microscopic

involvement of these structures. Kiister found only 2 among 117 cases in which

radical amputation of the breast, had been done, that were entirely free of axillary

metastases. Those nodes situated high in the axilla may reach a considerable size before

they become palpable though the lower axillary nodes remain perfectly normal. The
cancer cells in a certain proportion of cases of this kind are probably transported along

the lymphatics that run between the two pectoral muscles, directly to the infra-

clavicular space. It is evident, therefore, that the absence of palpable enlargement of

the axillary nodes is of questionable value as an index of the progress of the case. Bi-

lateral axillary involvement is a rare complication of breast cancer. Invasion of the

opposite axilla is said by Handley to result from permeation along the lymphatics of the



So6 THE BREAST

deep fascia. It is a positve contra-indication to operation. Some surgeons believe that

embolic invasion of the nodes of the opposite axilla takes place in a small percentage of

cases. A lymphatic trunk which arises in the lower inner quadrant of the breast (see

diagram) is said to serve as the means of transportation of the cancer cells. Handley

found bilateral axillary involvement in 6 per cent, of a series of 422 late cases.

The lower cervical lymph nodes were not involved in any of our cases in which the

tumor occupied the upper inner quadrant of the breast. This leads us to the conclusion

that the lymph channel described by Poirier and Cuneo which is said to proceed directly

to these nodules from this area of the breast, rarely transports cancer cells, and further-

more that supra-clavicular involvement is ordinarily sequential to axiUary metastasis.

This is well supported by Handley who found supra-clavicular metastasis in 18 per cent.

Fig. igi.—Carcinoma (medullary) of the breast showing retraction of the nipple and invasion of

the pectoral muscles. (From a specimen in the Laboratory of Surgical Pathology, Medical School of

the University of Pennsylvania.)

of 229 cases in the records of the Middlesex Hospital records (late cases) and in only 13

per cent, of 93 Guy's Hospital (early) cases.

The anterior mediastinal chain of lymph nodes constitute the final group that

receives aflerents directly from the breast, and which are therefore susceptible to embolic

invasion. Fortunately, these inaccessible structures are rarely invaded in the early

stages of breast cancer and far less frequently than might be expected in its late stages.

Torokand Wittelshofer found cancer cells in the mediastinal nodes in only 6.5 per cent,

of 366 autopsies. This low percentage in a series of terminal cases is said by Handley

to depend upon the fact that the small calibre of the afferent lymphatics opposes the

passage of cancer emboH. Poirier attributes the rarity of metastases to these nodes, to

the fact that the intercostal lymphatics undergo early senile atrophy.

Cancerous involvement of lymph nodes belonging to lymphatic systems not in

direct communication with the breast is a late manifestation of the disease and is

the result of permeation (Handley) or retrograde embolism (Nagle and others). The

upper brachial, the sub-scapular and the inguinal nodes are the principal members of
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the accessory parietal systems which may become involved in cancer of the breast.

Late in the course of the disease they should never be overlooked in the routine

examination of an apparently operable case.

Other Parietal Metastases.—Cancer of the breast becomes rapidly disseminative

in the tissues adjacent to the primary growth owing to the rich lymphatic supply of

these parts. The breast itself becomes diffusely infiltrated at an early stage of the dis-

ease, and every particle of the organ must be removed if our operations are to be radical

in the true sense of the word. According to Handley, the parietal tissues are susceptible

to metastasis in direct proportion to their proximity to the primary tumor. Stiles,

-Huge inoperable carcinoma of the breast with a large metastatic mass in the

supraclavicular region.

on the other hand, states that metastasis to the skin results from embolic invasion of

the small arterioles of the breast. This is a rational explanation for the occurrence of

isolated nodules which appear at a considerable distance from the primary focus, an

occurrence which Handley maintains is due to permeation with destruction of the

lymphatics intervening between the nodule and the primary growth.

The muscles are rarely involved in cancer of the breast notwithstanding the proximity

of the cancer-laden lymphatics of the deep fascia. Murphy preserves the pectoral

muscles in his operation believing in his abihty to separate the overlying pectoral fascia

together with its intra-muscular extensions from the substance of the muscles

themselves.
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In advanced cases the intercostal muscles often become diseased and in some in-

stances the pleura is involved as the result of extension of the cancer cells through one

or other of the intercostal spaces. The digitations of the serratus magnus muscle arising

from the fifth and sixth ribs and the fascia overlying them are subject to cancerous in-

vasion especially in cases where the tumor occupies the lower outer quadrant of the

breast. Henderson failed to prove this relationship, however, and there are no other

studies available; nevertheless, we believe that the digitations of the serratus magnus

muscle should be removed when the tumor overlies them as it does in 9.2 per cent, of

cases.

Bone Metastases.—Cancer of the breast and of the pyloric end of the stomach become

the most widely disseminative of all cancers and yet bone metastasis though exceed-

ingly rare in the latter is common in the former. There must therefore be some essential

difference either in the disease processes themselves or in the mechanism of metastasis.

Spontaneous or painless fracture of the long bones is caused in the great majority of

Fig. 193.—Pathological fracture of the leftpiumerus below the point of insertion of the pectoralis majoi
muscle. Recurrent carcinoma of the right breast.

instances either by syphilis or metastatic cancer from the breast. The latter is the usual

cause of spontaneous fracture of the femur or humerus in aged women, so that the breasts

should never be omitted in the examination of a patient with spontaneous fracture of either

of these bones, since the tumor in the breast may have been symptomless and so small that

it escaped attention. In cancer of the breast the ribs and sternum are often involved

as a result of direct extension from the primary tumor. This would seem to confirm

Handley's assertion that "the liability of a bone to cancerous involvement increases

with its proximity to the site of the primary growth." The clavicle is, on the other

hand, rarely diseased in mammary cancer and stands as an exception to the foregoing

rule; an exception for which no satisfactory explanation has been given. Of the re-

maining bones in the cancerous involvement of which embolism would naturally be ex-

pected to play a part, the femur and humerus are most frequently affected. In a study

of 650 post-mortem records in cases of breast cancer, Paget found that the cranial bones
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were involved 36 times, the femur 18 times and the humerus 10 times. These findings

led Paget to conclude that in cancer of the breast " the bones suffer in a special way which

cannot be explained by any theory of embolism alone." The figures reported by Nunn

hkewise show that the cranial bones are the most frequent site of metastases to the

skeleton in cases of cancer of the breast. Metastasis to the femur occurred four times

in Williams' series of 44 autopsies, to the humerus twice, among a total of nine cases in

which skeletal metastases were noted. In the following table, Handley gives the inci-

dence of bone metastases in 329 autopsies on cases of breast cancer. Excluding con-

tiguous bone involvement—ribs and sternum—there were 37 cases with spontaneous

fractures or secondary bony involvement, but without fracture.

[ Sternum 30 9.0 Per cent.

Ribs 28 8.0
"

Clavicle S 1.5

Bones Iving wholly or partially within the J „ .' , V u
- °

, , , ]
Cranial bones 9 2.7

area liable to subcutaneous nodules. o i
"

I
bcapula i 0.3

I

Femur 14 4-2

I Os Innominatum o 0.0

[ Humerus 9 2.7

f Radius o 0.0

I

Ulna o 0.0

^ , . , , , ,. , , Tibia i 0.3
Bones mng beyond the area liable to „

, , < Fibula o 0.0
subcutaneous nodules. t. . n "

\

Patella i 0.3

I

Bones of hand i 0.3

[ Bones of foot o 0.0

Metastatic cancer of the distal bones of the extremities is exceedingly rare. Hub-

bard has recently reported a case in which cancerous involvement of the head of the tibia

became clinically demonstrable one year after the amputation of a cancerous breast.

The peculiarities in the distribution of bony metastases are attributed by some to specific

resistance of certain bones against cancerous invasion, whereas Handley says that the

reason the distal bones rarely become involved is because the patients die before the

cancer cells have had time to reach them by the process of permeation along the deep

fascia. We must admit that it takes some stretching of the imagination to attribute

the bone metastasis to lymphatic permeation in cases similar to that reported by Hub-

bard. Goldman entirely rejects Handley's theory; he quotes von Recklinghausen, whose

microscopic studies showed that the cancerous metastases to bones occur in the marrow

in the hne of distribution of the nutrient arteries, observations which were later con-

firmed by Bamberger and Paltauf. Handley, on the contrary, maintains that the femur

is first involved in metastatic cancer from the breast at the base of the great trochanter,

the humerus at the point of insertion of the deltoid muscle—areas which correspond to

the subcutaneous portions of the bones nearest the primary focus of disease. Spon-

taneous fractures of the humerus, caused by cancer of the breast, occur, as a rule, in the

thinnest portion of the bone—the lower third. Fracture of the middle third likewise

occurs, although rarely. The humeral fragments frequently unite with the formation of

an excess of callus; spontaneous fractures of the femur are less likely to unite.

If we attribute the disproportionate incidence of metastatic cancer from the breast

in the thoracic and abdominal viscera to embolism, we must assume with Williams that

the ultimate fate of the cancer embolus "depends mainly upon whether the inherent

vital activity of its constituent cells is strong enough to resist successfully the phago-



5IO THE BREAST

Visceral Metastasis

Guy's Hospital Middlesex Hospital ^ + ,

(early) cases (late) cases
'°^^'

Liver 13 77 90
Portal glands i i 2

Ovaries i 2 3
Uterus o i i

Pelvic peritoneum o i i

Peritoneum o i i

Mesentery i i 2

Intestines i i 2

Spleen o i i

Right kidney o 4 4
Left kidney o i i

Both kidneys o i ~ i

Right adrenal o i i

Lumbar glands o i i

Lumbar vertebrae 022
17 98 IIS

17 out of 193 cases 98 out of 329 cases 115 out of 422 cases

= 18 per cent. = 29 per cent. = 27 per cent.

cytic action of the part of the body in which it has lodged or not." The fact that cancer

of the breast so commonly becomes disseminative within the body cavities is explained

by Handley by the close anatomical relationship that exists between the lymphatics

of the parietes and those of the subcutaneous tissues, the arrangement serving to convey

cancer cells by the process of permeation to the internal organs. Thus the frequent in-

volvement of the hver is attributed to cancerous permeation along the deep fascial lym-

phatics of the thoracic wall to the epigastrium and to the umbilicus, whence these cells

follow the subserous lymphatics to become deposited either on the surface of the hver,

or are conveyed along the lymphatics of the falciform ligament to the portal glands (see

chapter upon the Surgical Anatomy of the Breast). The less frequent involvement of

the other intraperitoneal organs is attributed to the fact that metastasis to these organs

represents a very advanced stage of the permeation process. Pelvic metastases, which

are found in 6.5 per cent, of fatal cases arise, according to Handley, from cells that

have gained entrance to tlie upper abdomen and reach the pelvis by gravity.

Thoracic and retro-peritoneal metastasis is explained on the h3fpothesis that per-

meation of the chest wall takes place and is followed by transpleural implantation,

the cancer cells gravitating to the lower posterior portion of the pleural cavity whence

they become disseminated to the vertebrae and retro-serous tissues.

The most powerful arguments in favor of the theory of epigastric invasion are, first:

The fact that Handley has demonstrated, microscopically, the presence of cancer-bearing

lymphatics in the deep fascia overlying this area; secondly: the frequency of hepatic

metastases in the absence of pulmonary or other internal metastases; thirdly: the fre-

quent localization of cancer nodules on the upper surface of the right lobe of the liver;

and, finally: the absence of splenic involvement. Handley 's operation is based on the

theory that local recurrences after removal of a cancerous breast are due to incomplete

removal of the deep pectoral fascia, and that internal recurrences are in large part due to

preservation of the deep fascia overlying the epigastric triangle.

The comparative incidence of metastases in the internal organs in a series of 44

autopsies reported by Williams was as follows

:
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Liver 20 cases.

Lungs (B. 5, L. 2, R. i) 8 cases.

Pleura (B. 5, L. i) 6 cases.

Retroperitoneal glands 3 cases.

Bronchial glands. 2 cases.

Kidneys (B. 2) 2 cases.

Suprarenals (B. i, L. i) 2 cases.

Pancreas 2 cases.

Mesentery i case.

Gastro-hepatic omental glands ' i case.

Peritoneum i case.

Uterus I case.

Ovaries 1 case.

Spleen 1 case.

Duodenum i case.

Parietal structures g cases.

44 cases.

As the above table shows, the liver is the most frequent site of visceral metastases in

cancer of the breast. Handley states that this organ was involved in 77 per cent, of

the 229 autopsies performed on patients who died of mammary cancer in the Middlesex

Hospital. In many of these cases the liver became involved in the comparatively early

stages of cancer of the breast; it is therefore advisable to examine this organ before advis-

ing operation, however recent the development of the growth in the breast. The

metastatic nodules usually develop on the upper surface of the right lobe of the liver, or

in the portal glands. When in the latter situation, obstructive jaundice frequently

foUows. Metastases within the substance of the Uver are secondary, as a rule, to super-

ficial nodules, although it is believed by many that cancer emboli may be carried to the

interior of the organ and give rise to metastatic growths. The more important symptoms

suggestive of hepatic involvement are irregular enlargement of the organ, palpable

nodules on its surface, epigastric tenderness, pain in the upper right abdomen and

jaundice.

Next in the order of frequency of involvement in metastatic cancer from the breast,

are the pleura and lungs, the latter being invaded, as a rule, as the result of extension

from the former. Pleural involvement usually results from direct extension of the

cancer cells from the primary growth through the intercostal spaces, from the anterior

mediastinal lymph nodes, or from the supra-clavicular lymph nodes, where the latter

come into relationship with the apical portion of the parietal pleura. Invasion of the

thorax from the abdomen by way of the diaphragmatic lymphatics sometimes occurs.

The pelvic viscera were involved in 4.8 per cent, of late cases and in 8.6 per cent, of

early cases reported by Handley. These paradoxical findings he attributes to the com-

parative youth of the patients comprising the early series, youth predisposing the genera-

tive organs to metastatic cancer.

Metastasis to the brain and spinal cord and their membranes occurs in approximately

S per cent, of fatal cases. These structures may become indirectly involved from a focus

in one of the bones of the cerebro-spinal axis, while in other instances the only rational

explanation for their presence would seem to be the lodgment and development of a

cancer embolus.

From clinical data alone the location of metastases in 59 cases of recurrent mammary
carcinoma as determined by ourselves, or as given by the patients' attending physicians,

were as follows:
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Opposite breast S cases.

Liver S cases.

General 7 cases.

In the scar S cases.

Regional ,
12 cases.

Central nervous 5 cases.

Pulmonary S cases.

Neck 3 cases.

Gall-bladder i case.

Right eye and right ear i case.

Skeletal, visceral, etc 10 cases.

Total 59 cases.

Fig. 194.—Widespread recurrent carcinoma. Note the involvement of the areola of the breast.

Mielecke made an exhaustive study of the autopsies performed in the Rudolph-

Virchow Krankenhaus, Berlin, from October, 1906 to September, 191 2. The material

comprised 71,860 subjects, among which were 560 cases of maUgnant tumors including

30 cases of cancer of the breast. The study of metastasis in these cases showed that

breast cancers metastasize in the following proportions in the different organs:
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Xo metastases

Regional lymph glands.

Liver

Peritoneum

Lungs

Bones

Pleura

Reticulum

Ovary

Bone marrow

Spleen

Pericardium

Adrenal

Brain

Skin

Kidney

Dura mater

Thyroid

There are many phases of the problem of metastasis that cannot be considered in a

treatise of this kind but they are of little practical moment. Chnically demonstrable

metastasis in cases of breast cancer means an advanced stage of the disease, however

much confined to the superficial tissues this dissemination may seem to be, for certainly

no one can foretell how far "the microscopic growing edge" of cancer has extended.

We believe that the operative treatment of mammary cancer should be carried out,

not with a preconceived idea of how far the disease has advanced in each instance,

but with the determination to remove in every case, however early, all those tissues

that we know to be subject to metastatic breast cancer and that experience has taught

can be excised with no deleterious after-effects.
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PREDETERMINING FACTORS

Age.—Mammary carcinoma occurs at all ages, but it is most exceptional to find it

in patients under 20 years of age. Carmichael and Everhard Home have reported

bilateral cases in patients 12 and 15 years of age.

The city pathologist of Bradford, England, made the microscopic diagnosis of adeno-

carcinoma from sections of a tumor removed by Thompson from the left breast of an

ii-year-old girl. The existence of the growth had been known for a period of three

years but it had not increased in size until shortly before her admission to the hospital,

when rapid enlargement took place. This, in the opinion of the parents of the child,

was due to traumatic injury. Thompson describes the tumor as being very hard, about

the size of a plover's egg, and involving the nipple which had practically disappeared.

This case together with that of Battle and Maybury, the latter an epithelioma of

the nipple, also in a girl of 11 years, are the youngest patients of which we have records.

Rand, in reporting a case of carcinoma mamma in a girl of 19, quotes Paget to the effect

that "scirrhus of the breast has been known before puberty." Brewer, of New York,

removed from the breast, near the areola, of a 16-year-old negress an intra-canalicular

adeno-papilloma undergoing malignant transformation.

The foregoing cases prove beyond a doubt that carcinoma mammae does occur in

the breasts of young girls.

The percentage incidence of the disease increases as age increases, up to a certain

point which varies according to different observers. The percentage of cases that occur

in early hfe is not inconsiderable, however, and we should never dismiss the possibility

of cancer when dealing with a neoplasm of the male or female breast until the true

nature of the growth is absolutely proved by microscopic examination.

There is a remarkable similarity in the age incidence in cases of mammary cancer in

the two sexes. Table I (Bryan) gives the percentage incidence of the disease in men
and women at different ages. According to this table, the average age at which the

disease occurs in men is two years later than in women. Bryan's figures show further-

more that cancer of the breast occurs more frequently after the age of 70 in men than

in women. The oldest male case, that of a man aged 91, is reported by Lunn. Blod-

gett reported the youngest male case, that of a boy aged 12. The age incidence for

mammary carcinoma among men under 35 years of age is slightly greater than it is for

women under this age. Bryan's paper records the successful removal of a carcino-

matous breast from a boy aged 14 years and 8 months.
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The uncertainty of the diagnosis of malignant tumors reported as occurring in child-

hood was shown by Phillip who collected 300 cases of which number only 87 (2 2.3 per cent.)

withstood critical examination for malignancy. Phillip found no cases of breast cancer

under 15. Jopson, Speese and White succeeded in finding three cases of carcinoma

of the breast in children, but the diagnosis is spoken of in these cases as being doubtful.

Table I.

—

(Bryan.) Age Incidence of Mammary Cancer in the Two Sexes

Males • Females

Total number of cases 90 S°°
Males. Females,

Age per cent. per cent.

20-25 2 0.6

25-30 2 40
30-3S 9 6.0

35-40 12 14.0

40-45 II 16.0

45-50 17 20.0

50-SS IS iS-o

55-60 12 10.

o

60-65 7 9-°

65-70 3 3.2

Over 70 10 3.2

100 100.

o

When tumors of the breast appear before the age of 40 the probabilities are that

they are benign. To believe, on the other hand, as is common among physicians, that

cancer of the breast is rare before this age, is a mistake—cancer of the breast is a

common disease in women under 40 years of age.

Table II.

—

Age Incidence in Cases of Cancer and Fibro-epithelioma at the Clinic oe the

German Hospital of Philadelphia

Cancer
In decades

"

Per Cent.

20-30 S 2.5

30-40 32 16.0

40-50 65 32.5

50-60 65 32.5

60-70 19 9.5

/O-80 14 7.0

Youngest female 22 years.

Youngest male 25 years.

Oldest female 76 years.

Oldest male 78 years.

Average age 49.6 years.

Fibro-epithelial Tumors
Per Cent.

10-20 6 6

20-30 25 25

30-40 - 32 32

40-50 25 25

50-60 6 6

Youngest female 14 years.

Youngest male 19 years.

Oldest female 61 years.

Oldest male 23 years.

Average age 34.5 years.
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In 13 per cent, of our patients with tumors of the breast, under 30 years of age the

growths were cancerous in nature. Cancer occurring at this time is highly malignant

in character; it is doubly important to remember, therefore, that one out of every seven

women under 38 years of age with a breast tumor is suffering from cancer. In 33.6

per cent, of our patients under 40 years of age, the tumor was malignant. One out of

every three women under 40 years of age with a tumor of the breast, therefore, is suffering

from cancer. Warren giyes approximately the same figures. He found that 76 per

Table III.

—

(Warren). 100 Consecutive Cases

Age Incidence

20-29 I

30-39 14

40-49 28

50-59 36

60-69 • 15

70-79 5

cent, of tumors occurring in the breasts of patients past 30 years of age were cancers:

in cases in patients under that age, less than 10 per cent, were cancers. Sixty percent,

of mammary tumors appearing between the ages of 30 and 40 are malignant according

to Warren. The age incidence of cancer of the breast estimated in decades leads to the

impression that the disease is rare in early life; this is true only in proportion to the

number of cases occurring in later years. The comparative frequency of maUgnant

mammary growths in relation with the sum total of tumors of the breast is such that the

only safe rule of practice is to consider every tumor of the breast malignant until it is

proven otherwise by operation and microscopic examination. In Rodman's collected

series of 5000 cases, 9 per cent, occurred between the ages of 20 and 30. In our own series

23>-^ per cent, occurred in patients under 30 years of age. The latter figures represent

the approximate average for this decade. According to our statistics, cancer of the

breast occurs more often between the ages of 70 and 80 than between the ages of 20 and

30 (2.5 per cent.). After 80, the disease is extremely rare.

; IV.
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Table V.

—

Age Incidence (Primrose). Total Cases 323

Malignant cases 216

Average age Oldest Youngest Male [Female

49.2 years 77 years 28 years s 211

4 per cent 30 and under.

5 per cent 31-40 inclusive.

9 per cent 41-50 inclusive.

o per cent 51-60 inclusive.

o per cent 61-70 inclusive.

6 per cent Over 70.

Benign cases 107

Average age Oldest Youngest Male Female

37 years 61 years ig years 2 105

3 . o per cent 20 and under.

23.0 per cent 2 1—30 inclusive.

38.5 per cent 31-40 inclusive.

27.5 per cent 4i"5o inclusive.

6 . o per cent S 1-60 inclusive.

1
. 5 per cent .' Over 60.

The majority of the cancers of the breast appear within five years after the beginning

of the menopause. Our figures seem to contradict this statement, however, because

those cases occurring before complete establishment of the menopause were included in

the previous group.

Table VI.

—

Age Incidence (German Hospital oe Philadelphia)

In relation to the menopause

Cancer

Before—95 47 . S per cent.

After— 75 36.5 per cent.

Males—3 1.5 per cent.

No record—29 14.5 per cent.

Fibro-epithelial tumors

Before—91 91 .0 per cent.

After—7 7.0 per cent.

Males— 2 2.0 per cent.

The favored time for the development of cancer of the breast is within one or two

years after the estabhshment of the menopause. Cases are on record, however, in which

the appearance of the neoplasm succeeded this physiologic event by 35 years. Seventy

(18 per cent.) of Schwarzkopf's 300 cases began before the climateric. Rodman states

that 21.5 per cent, of cases occur in women past 60. He believes that this compara-

tively low percentage is due to the fact that there are fewer women over 60 alive than

there are between the ages of 40 and 60. There can be no doubt, however, that the

majority of cases develop within the latter period. Middle age and its associated period,

the menopause, would therefore seem to be important contributing factors to the

development of cancer of the breast.

Sex.—One and one-half per cent, of the malignant and 2 per cent, of the benign

tumors in our series occurred in men. Schuchardt states that of all neoplasms in the
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breast, about 2 per cent, occur in men. His series comprises a total of 406 cases, 58 of

which were non-carcinomatous and 348 carcinomatous. These figures refute the recently

expressed opinion of Bryan that " i per cent, of all tumors of the breast occur in the male

and 2 per cent, of this number are malignant." Carcinoma or the scirrhus carcinoma is

the most common variety of malignant tumor that affects the male breast; it is also the

most common of all types of mammary neoplasm found in man. Approximately

20 per cent, of all tumors of the male breast are benign. The vast majority of the

remaining 80 per cent, are carcinomas; sarcomas are exceptionally rare. Primrose

had 4 male patients among 216 (1.8 per cent.) of cases of mammary cancer. Judd's

series consisted of 607 women and 2 men (0.032 per cent.). The average per cent, in

the series reported by Primrose, Judd and ourselves is 0.088 per cent. These figures

show that approximately i per cent, of cases of mammary cancer occur in men. Ac-

cording to the statistics given in the eleventh census of this country carcinoma afifects

the male breast in 3.8 per cent, of instances. The proportionate incidence of cancer among
men and women serves, we believe, to indicate the influence of functional activity in

the genesis of the disease. In England, according to Syms, eight women die of cancer to

every man. Mr. Hoffman, Statistician of the Prudential Insurance Company of America,

in a paper read before the Clinical Congress of Surgeons of North America at Chicago,

Nov. 13, 1 9 13, shows that while the comparative incidence of cancer is much higher among
women than among men, the disproportion is less marked in the United States than

that given by Syms for England. Hoffman's estimations were made by decades, ac-

cording to the ages of the patients, and the proportionate mortality was much higher

throughout among insured women than among insured men.

In the latter, at the ages 45 and over, 7.7 per cent, of the mortality from all causes

was due to cancer, in women of corresponding ages it was 13.3 per cent. These same

figures hold true for all ages, with slight variations. In a table giving an estimate of the

mortality from cancer in the Continental United States during 1912, Hoffman shows that

in 24.9 per cent, of the total number of cancer deaths during this period, the disease

involved either the female breast or the female organs of generation. The international

. classification of the cause of death (1907) attributes 8.5 per cent, of all deaths from cancer

to primary mammary involvement. Furthermore, 9.7 per cent, of 70,990 cancer deaths

in the United States during 1913 were due to primary disease of the breast. This

indicates not only an increase in the incidence of mammary cancer during this period

(1907 to 1912), but also an increase in the incidence of fatal cancer of the breast. Elimi-

nating cases of cancer of the female breast and generative organs, the proportionate in-

cidence of the disease is somewhat greater among men. As regards the rare occurrence

of cancer of the male breast, this is in keeping with the general rule that mahgnancy

rarely affects vestigial structures. It is entirely rational to conclude that the many
abnormal functional disturbances to which the breast and pelvic organs are subjected

during the sexual life of women, have an important bearing on the disproportionate

incidence of cancer of these particular organs in the female.

Since mammary hypertrophy is considered an etiological factor in certain cases of

cancer of the breast, it is natural to believe that a similiar condition (gynecomastia) of

the male breast would likewise predispose to the disease. Colhgnon gives some credit

to^this hypothesis, and Pigot, Schuchardt, and Berns have met with six cases showing

concurrent cancer and gynecomastia.

Heredity.—From the practical standpoint, the problem of hereditary influence in

cancer is at the present time of little moment. It resolves itself into determining in each
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case how many members of the patient's family have suffered with cancer. Where there

is apparently a decided familial predisposition we are justified in adding one link to our

chain of suspicion that the individual in question is suffering with cancer. The problem

has been studied most carefully by Levin. His attempts to apply the laws of Mendel

and Galton to the hereditary transmission of cancer while productive of extremely

interesting data are not conclusive. Miss Slye's experiments upon the heritability of

cancer in mice are far more convincing than statistics based upon the study of human

cancer. These are considered elsewhere.

The advocates of the parasitic theory of cancer genesis, maintain that heredity

must be effective only in creating a developmental predisposition as. is the case with

tuberculosis. We have already alluded to the theory that cancer is a biological prob-

lem in which not only a local change in the tissues is a necessary etiological factor,

but also one in which a constitutional susceptibility plays an important rdle. It is

conceivable that the latter may be a true inheritance but beyond this the adherents

of this theory cannot go. Levin states that "only when an individual formed from a

diseased germ cell which in its turn develops into a similarly diseased individual of a next

generation can the disease be said to have been transmitted through inheritance."

That this occurs in human cancer is most unlikely. The results of Levin's studies lead

him to conclude that, " the resistance to cancer is a dominant character whose absence

creates the susceptibility to cancer" and, "that this susceptibility is specific in different

families for different organs." The value of Levin's observations consists in the fact

that they show the possibility of an inherited resistance to cancer development. It has

already been proposed that special study be made of the blood of those patients who

recover spontaneously from carcinoma. It would likewise be valuable to investigate

the physical peculiarities of families that have been free of malignant disease for several

generations. The average frequency of an apparent hereditary influence in cases of

mammary cancer as given by 18 authors whose writings we have consulted relative to

this point, is 8.3 per cent. Thirty-seven of the relatives of 200 of our cancer patients,

and 22 relatives of 100 of our patients with benign tumors of the breast died of cancer;

13 per cent, of each type affecting the breast. The history of hereditary predisposition

to cancer is more often given by women than by men suffering with the mammary form

of the disease.

It would seem to be a significant fact that heredity is looked upon as an important

factor in the causation of cancer by the medical directors of the large insurance com-

panies, not only of America, but also of most foreign countries. The majority of writers

on insurance medicine, especially Hall and Ramsey, attribute much importance to the

theory of hereditary transmission of cancer. Hoffman, however, advises, in a recent

article, that attention be paid rather to the means of diagnosing pre-cancerous lesions,

than in seeking for a cancerous ancestry of the individual applicant for life insurance.

That insurance companies are beginning to recognize the importance of such lesions is

a very good indication that this, rather than heredity, or other so-called predisposing

factors, is the problem of real practical importance in malignant disease at this time.

Trauma.—The influence of trauma as a cause of malignant tumors of the breast is

much disputed. Of 115 authors writing in the years 1901 to 1909 inclusive, 30 did not

assign trauma as a cause of cancer. Phelps states that only 9 per cent, of authors since

the middle of the last century believed that transient injury might be a cause of malignant

disease. In an analysis of a'large number of cases reported by 22 writers, we find that

on the average 9.5 per cent, of patients gave a history of injury antedating the develop-
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ment of the tumor. Most recent authorities are agreed that traumatic injury has

some influence in the development of carcinoma of the breast in certain individuals.

Those cases in which trauma seems to be a predisposing factor may be divided in

three distinct groups: \iz., (a) those appearing at variable uiter\"als after the receipt

of an intensive injury; (6) those immediately following an injur)-, acute mammary-
carcinoma; and, (c) those apparently due to long-continued irritation.

A severe blow upon the breast may be followed by a malignant tumor at the seat

of injur}-, the tumor, in these cases, mav make its appearance, soon after the receipt

of the injur\-. Or the trauma may be merely a factor leading to the rapid growth of a

preexistent "latent"' tumor, as in cases of acute carcinoma following injury of the

lactating breast, in which a preexistent slow-growing tumor mav suddenly take on such

rapid growth that the process resembles an acute pj-ogenic infection. Indeed, it is

difficult if not impossible to differentiate the two conditions. Cases of this kind

occur, as a rule, in young women.

The predisposing influence of trauma is more dear in those cases in which the

cancer foUows the injur\- after a number of years, under which circumstances, a pre-

cancerous change in the tissues is imdoubtedly induced by the trauma. The fact that

the cancer process does not manifest itseK for many years after the injurv" is in keeping

with the late development of cancer in scars following bums, ulcers and other chronic

lesions of the superficial tissues. Several of our patients stated that a small nodule in

the breast followed a blow received many years before, in one instance 20 years, and

that the nodule remained stationary- and symptomless until the receipt of a second in-

jury- when rapid growth occurred. Cases of this kind illustrate the twofold influence of

severe trauma in the genesis of mamman.- carcinoma; in the former instances ser\-ing as

a predisposing factor, in the latter as an exciting cause of rapid growth. In many
instances an injur\' to the breast merely ser\-es to draw the patient's attention to the

breast and a lump is accidentlaly discovered which had existed for some months. It is

important to determine this point in cases in which legal complications are likely to

arise. The law recognizes trauma as a cause of cancer in those cases in which the

tumor develops "within a reasonable length of time after the injury-."

Frequently repeated minor injuries, such as may be exerted by a corset-stay, the

pressure of tools used in various trades, as, for instances, the shoemaker's awl, are

sometimes mentioned by patients with mamman.- carcinoma as the causes of their

trouble. While apparently causative in certain instances, it is extremely doubtful

whether these factors play a large part in the general incidence of the disease.

The danger of malignant tumor after traumatic injun.- varies with the t}-pe of the in-

jury; it also depends to a large extent upon the organ or tissue involved, and the age and

sex of the patient. The t\-pe of the tumor also depends, to a certain extent, upon the

foregoing factors. Thus an intensive injur\- to the extremitv" of a young person is more

likely to be followed by a sarcomatous tumor than is an intensive injmy^ to the breast

of a young woman. On the other hand, an intensive injur}- to the breast of a young

woman is more likely to be followed by sarcoma than by carcinoma. After the thirty-

fifth year of life, the reverse is true. Theilhaber especially caUs attention to this speci-

ficity- of the neoplasm for certain parts after distinct t\-pes of injury-. He states that

93 per cent, of all traumatic tumors of the breast are carcinoma, while about the same

jjercentage holds good for sarcomas following injuries to the extremities. In discussing

a case of a.-stadenoma of the breast due to trauma. Murphy says, " the breast is the one

place in which a single trauma of moderate severity produces a carcinoma and besides.
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is the only place in which we have carcinoma also due to chronic irritation as well."

In 13 per cent, of our cases a definite histor\' of injurs', usually transient in nature, was
given. In one of these cases, bleeding from the nipple, said to be of travmiatic origin,

recurred at irregular inter\"als for a period of one year before the clinical e\"idence of

malignancy appeared. As a general rule, however, from three to four years elapsed

from the time of receipt of the injur}- to the time of onset of ST.-mptoms suggesting

maUgnancy. Williams states that 25 per cent, of 137 cases gave a historj,- of trauma

and that in 1000 cases of cancer of the breast, the disease immediately followed the

receipt of the injur\-. Coley mentions 52 cases of carcinoma of the breast which gave

the histon,' of a single antecedent injury. Ropke in a study of 800 cases in which

cancer apparently developed from irritation, shows that only 19 were caused by a

single trauma. McWUliams gives statistics of 100 cases of cancer of the breast with

reference to trauma as a causative factor; he says, '"In our list of cases there is record

on this point in 65 per cent, of the patients of which number, 29 (44.6 per cent.) gave a

histor\' of distinct antecedent injury." CoUignon beUeved that both chronic irritation

and acute trauma have an important place in the etiology- of cancer of the male breast,

although he adds that here as elsewhere, sarcoma is the particular t}."pe of tumor result-

ing from intensive injur}-. According to Williams, 53 per cent, of cases of cancer in the

male breast give the histor\- of an antecedent injur}- to the affected organ. Br}-an gives

the percentage incidence of trauma as a predisposing factor in 50 per cent, of cases in

men. On the other hand, in only 25 of Schuchardt's 406 cases was trauma influential in

causing the disease. It is e\-ident, therefore, that trauma is generally considered more

important as an etiological factor in cancer of the breast in men than in women. These

obser\-ations leave little room for doubt of the predisposing influence of traxmia in the

development of mammar}- carcinoma. With increased knowledge of the pre-cancerous

tissue states, the ascribed influence of bacterial and tratunatic inflammation has a more

rational basis, nor can the frequent occurrence of the disease in the absence of such

influence render it equivocal, for in the hght of modem knowledge we must consider

trauma with other causes of inflammation as a factor predisposing to cancer through the

destruction of the normal fibro-epitheUal relationship. The prophylaxis of cancer of

the breast clearly demands avoidance of all forms of irritation and trauma.

Race.—The apparent racial influence in the development of malignant neoplasms

proves on critical analysis to depend more on national customs and habits than upon a

racial resistance or susceptibility to cancer, as the case may be. This is best illustrated

by the comparative incidence of cancer among the several negroid races. Thus, cancer

is undoubtedly a rare disease among the native African negroes: it is, as we shall show

later, quite common among the American negroes. Cancer is likewise rare among
the negro population of the Panama canal zone. Dr. Xoland of the Colon Hospital,

Cristobal. Canal Zone, states that only 35 cases of cancer were found among 54,249

patients treated at the hospital during the past five years. He attributes this small

percentage to the large proportion (three-quarters of the population) of negroes in the

population. He fails, however, to give the relative number of men and women treated,

which should of course be taken into consideration, since the most frequent sites of

malignant disease in the colored race are the uterus and breast. If we now turn to the

latest census reports of the United States, we find that while there is a greater incidence

of cancer among native whites, there is also a relatively greater incidence for the disease

among blacks in this countr}- than in the Canal Zone. This is especially true for mam-
mar}- cancer in which the death rate as given in the eleventh census report was prac-
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tically the same in whites and blacks, being 4.77 in the former and 4.19 in the latter.

Rodman quotes statistics from reports of the Louisville City Hospital for 20 years,

which show that three-fifths of cases of cancer of the breast were in whites and two-

fifths in blacks, the latter representing only one-third of the hospital population. Our

own records relative to this point are without value owing to the overwhelming majority

of whites who apply for admission to the wards of the German Hospital of Philadelphia.

The disease, in the greater number of our cancer cases in colored patients, attacks the

uterus or breast in women and the stomach in men. Racial differences we believe have

absolutely no diagnostic significance in patients coming to Philadelphia hospitals for the

treatment of mammary neoplasms. This does not apply to those sections of this

country in which the native Indian population becomes a factor since the American

Indian retains that immunity to cancer which characterized his primitive state.

According to Levin, only 29 cases of cancer were encountered among a population of

Fig. 195.—Carcinoma (ulcerating) of the breast of a native East African. (Welch.)

115,45s by 107 physicians in the Indian Field Service, whose practices ranged from a

few months to 29 years. His studies also show "that cancer is just as frequent among

the whites of the states in which the Indian Reservations are located, as in other states.

Cancer is generally considered to be rare among oriental races. Levin states that

the proportion of deaths from cancer in Hongkong, China, is 0.65 per 1000 deaths, as

contrasted with 38 per 1000 of all deaths in England. Here again there seems to be a

marked difference in the relative incidence of the mammary form of the disease. Ac-

cording to W. Roger Williams (Rodman) carcinoma of the breast is relatively common
in certain districts of China.

We are unable to quote figures illustrating the relative frequency of the mammary
or other forms of cancer among the immigrant classes of the United States. It has been

our personal experience that the Russian Jewess is more susceptible to cancer of the
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breast than the women of other European races who make up a large proportion of our

immigrant population. Here again the racial variations in cancer incidence are so small

that they can for all practical purposes be disregarded.

Child-bearing, lactation and pyogenic mastitis are generally looked upon as having

a causal relationship with cancer of the breast. If these conditions are influential in

the production of mammary carcinoma, it is obvious that the disease will occur with

comparatively greater frequency among married women. Most statistics, including

our own (Table VII) apparently prove this to be the case.

Table VII.

—

German Hospital Clinic (Philadelphia)

Cancer Fibro-epithelioma
Cases Per cent.

Single 34 17 o Single

Married 163 81.5 Married

Males 3 1.5 Males

3ases
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the marital state predisposes the breast have no real causal relationship to the disease.

It has been our belief for many years that married women were not only comparatively

but also absolutely more prone to cancer of the breast than their single sisters; if the sta-

tistics given above are correct, as we believe they are, the conclusion is inevitable that

married women are -proportionately less liable to develop cancer of the breast than are

unmarried women. It is, therefore, not illogical to believe that the changes in the breast

incidental to menstruation and the menopause are more influential in cancer production

in these organs than is actual functional activity of their glandular tissues. On the other

hand, the majority of young women who suffer from cancer of the breast are married.

We, however, have had several unmarried women under 30 years of age with mammary

cancer. Fourteen of 15 patients under 30 years of age reported by Schwarzkopf were

married women. The predisposing influence of the marital state in mammary cancer

would seem, therefore, to be in inverse ratio to the age of the patient.

Pyogenic mastitis seems to serve as a predisposing factor to cancer of the breast

in a small percentage of cases. Statistics bearing on this relationship are meager. This

is due to the fact that the various types of mastitis are grouped together and their

influence estimated collectively by many writers. An average of 14.6 per cent, of

antecedent mastitis is given in the reports of 21 authors whose writings we have

consulted. In rare instances, the malignant process appears in conjunction with or

soon after the subsidence of a pyogenic infection. In the former instance the infection

is usually superimposed on a preexistant tumor. In the latter group of cases, the in-

fection probably serves as an excitant to a growth that had existed prior to the time

of bacterial invasion of the heart. The remote influence of pyogenic mastitis in cancer

genesis is by no means clear. In some cases a nodule of scar tissue remains at the site

of an abscess and appears to form the nidus for cancer development. For this reason

women who have had abscesses of the breast, and especially those with nodules of scar

tissue remaining at the site of such abscesses, should be examined at regular intervals

for changes in the size, consistence, etc., of the lump. This is especially indicated during

the several years preceding and succeeding the menopause. Immediate excision is, of

course, the safest procedure regardless of the physical state of the nodule.

Bibliography

Abbe, T.—Surg., Gynec. and Obstet., 1913, XVI, 185.

Bashford.—Niederl. Tijdschr. v. Geneesk., 191 2, 1, 1690.

Bashford.—Lancet, igii, i, 1596.

Bashford.—Practitioner, 1911, LXXXVI, 337.

Battle and Maybury.—Lancet, 1913, i, 1521.

Behla.—Cited by Park.

V. Bergmann.—Cited by v. Hansemann.

Bertels.—St. Petersb. mad. Ztschr., 1912, xxxvii, 21.

Bertels.—Deutsch. Ztschr. f. Ciiir., 1913, CXXIV, 9.

Billroth.—Cyclop. Obstr. and Gynec, IX, New York, 1887.

Bloodgood.—Surg., Gynec. and Obstet., 1906, iii, 721.

Bloodgood.—Progressive Med., 1912, December, 242.

BoNNEY.—Practitioner, 1909, Ixxxii, 737.

Borrell.—Trav. II Confer, pour I'^tude du cancer, Paris, 191 1, 193.

Borst. —Ibid.

Brewer.—Ann. Surg., 1907, xlvii, 755.

Bristol.—Med. Rec, 1913, Ixxxiii, 787.

BuTLlN.'—Brit. M. J., 1911, ii, 1393.

Cheatle.—Brit. M. J., 1909, i, 1411.



CARCINOMA 5 2 5

CoLEY.—Ann. Surg., 191 1, LIV, 449.

Deaver.—West Virginia, M. J., 1913, 14, viii, 143.

V. DuNGERN.—Centralbl. f. Bakteriol. u. Parasitenk., 1912, LIV, Ref., Beiheft, 84.

Finney.—Keen's Surgery, vi, Phila., 1908.

Greenough, Suimons and Barney.—Ann. Surg., 1907, XLVI, 20.

Handley'.—"Diseases of the Breast," London, 1909.

Handley.—Practitioner, 1910, lxx.xiv, 463.

V. Hanseu.ann.—Ztschr. f. Geburtsh. u. Gynak., 1913, LXXIV, 149

Jopson, Speese and White.—Ann. Surg., igoS, xlviii, 662.

JuDD.—N. York M. J., 1912, xcv, 867.

LEVIN.^-Studies in Cancer, George Crocker Cancer Research Fund, 1912, ii, 15, 29

LocKWOOD.—Lancet, 1910, i, 285.

Loeb, Leo.—Interstate M. J., 1912, xlv.

MacC.arty.—Tr. South. Surg, and Gyn. Ass., 1910, XXIII, 262.

Martin.—Lyon Med., 1912, c.xviii, 34.

McWiLLi.\MS.—Med. News, 1900, LXXVI, 644.

Mayo, C.—J. Am. Med. Ass., 1910, LV, 1605.

Mayo, W. J.—Boston M. & S. J., 1912, CLXVII, 751.

Mayo, W. J.—Collected Papers, 1911, 137.

Mayo, W. J.

—

Ibid., 95.

Murphy.—Surgical Clinics, 1912, I, 281.

Neve.—Brit. M. J., igio, ii, 589.

NuTT, Be.^ttie and Smith.—Lancet, 1913, ii, 210.

Park.—Tr. South. Surg, and Gynec. Ass., 1911, xxiii, 346.

Phillip.—Ztschr. f. Krebsf., 1907, v, 326.

Poncet and Leriche.—Rev. de Chir., 1912, XLV, 153.

Porter.—Tr. Am. Ass. Obstet. and Gynec, 1913, xxv, 217.

Rand.—Brooklyn M. J., 1893, vii, 753.

RoPKE.—Arch. f. klin. Chir., 1905, LXXVIII, 201.

Speese.—N. York M. J., iqo8, LXXVII, 357.

Speese.—Univ. of Penna. Med. Bull., 1909-10, XXII, 55.

Speese.—Ann. Surg., igio, Ii, 212.

Steadmann.—Internat. Cong. Med., London, 1913, August.

Syms.—Med. Rec, 1913, LXXXIII, 881.

Syms.—Ann. Surg., 1913, LVIII, 399.

Theilhaber.—Deutsche med. Wchnschr., 1912, XXXVIII, 264.

Thompson.—Brit. M. J., 1908, ii, 502.

Warren.—Ann. Surg., 1904, XL, 805.

Werner.—Miinchen. med. Wchnschr., 1911, 2235.

Werner.—Cancer Internat., 1911, III, 146.

Wile.—N. York M. J., 1911, XCIV, 1169.

Williams.—"Diseases of the Breast," London, 1894.

Wilson.—Collected Papers Mayo Clinics, 1912, 721.

WiLsoiv' and MacCarihy.—Am. J. M. Sc, 1909, cxxxviii, 946.

Symptoms and Diagnosis.—In the diagnosis of tumors of the breast the factors

predisposing to cancer of this organ must be given due consideration. These factors

have been dealt with elsewhere. It now remains to consider the symptoms and signs

that are associated with carcinomatous growths, and especially with those which

serve to differentiate them from the several tumor diseases of the breast for which

they may be mistaken. It should never be forgotten in attempting the diagnosis

of a mammary tumor that the vast majority are carcinomatous. The percentage

occurrence of mammary cancer according to different authors is as follows: Billroth

82 per cent., Bryant 83.1 per cent., Schmidt 82.6 per cent., Gross 82.4 per cent., Poulsen

78 per cent., Schwarzkopf 83.15 per cent. Every growth in the breast should, therefore,

be considered malignant until it is proven to be otherwise; in no case are we justified in
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awaiting clinical developments when the diagnosis is impossible. It would at first

thought seem unnecessary to deal at length in a diagnostic way with the symptoms and

signs associated with the advanced stages of cancer of the breast, but contrary to ex-

pectations, we find that mistakes in the clinical diagnosis are not infrequent in far ad-

vanced cases. We have Hkewise found that the limitations of surgery in the advanced

stages of the disease are Uttle understood. Hort has shown that mistakes in the cUnical

diagnosis of mammary carcinoma are most frequently made in young subjects, which

is not surprising in view of the common error of behaving that cancer rarely occurs be-

fore the age of 40. In a series of 300 cases of mammary cancer occurring before the

twenty-fifth year of life, Hort found that 128 were not diagnosed clinically, and further,

that 582 of 3532 cases at all ages were sent to London hospitals with wrong diagnoses.

The general misunderstanding of the surgical limitations in the treatment of far

advanced cases of mammary cancer is shown by the fact that 31 (15.5 per cent.) of a

series of 200 cases in our German Hospital clinic, had extensive ulceration of the tumor

and widespread metastases. Mayo states that the disease is inoperable in 25 per cent,

of patients presenting themselves for treatment at St. Mary's Hospital, Rochester, Minn.

The import of these figures is appalhng, for they show without question, that in a definite

proportion of cases, the patients are permitted to go untreated until symptoms appear

that have long been considered classical. That these symptoms are classical remains

a fact, but that they do not appear until the case is inoperable is another fact, the great

importance of which the profession does not fully appreciate.

Subjective symptoms are seldom prominent in the early stages of mammary car-

cinoma. In a small minority of cases, the disease progresses insidiously to the point

of extensive dissemination in the entire absence of symptoms. One of our patients was

sent to the hospital on account of severe upper abdominal symptoms including the char-

acteristic pain which is commonly associated with gallstones. Examination showed

widespread cancerous involvement of the liver, metastatic from a small nodule in the

right breast. This patient was entirely unaware of the existence of a tumor in the breast.

Initial Symptoms in Cases or Cancer and Fibro-epithelioma at the Clinic of the German
Hospital of Philadelphia

Fibro-epitheiioma

Symptoms No. of
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Two patients in our series first noticed nodules in the axilla and had not suspected any

trouble with the breast, while similar cases were observed by Halsted and Quenu. In

the great majority of instances cancer of the breast runs a symptomless course in its

early stages and the first suggestion of trouble comes with the accidental discovery of a

lump in the breast.

The initial symptoms in our series are given in the foregoing table:

Pain.—Pain as the initial symptom of cancer is rare when compared with the frequent

occurrence of a symptomless lump in the breast as the first indication of the disease.

On the other hand, among symptoms other than the lump itself, pain was the first symp-

tom in as many instances in our series as were all other symptoms taken together.

In a very small percentage of cases, pain of a severe and lancinating character precedes

the appearance of a palpable induration by several months. In a still smaller number of

cases, the patient gives a history of a painful and tender condition of the affected breast

for a period of several years before any gross change is discovered in the organ. The

probabilities are, that in cases of this latter group, undemonstrable benign lesions pre-

cede the development of the cancer. When a patient complains of persistent pain in the

breast she should be examined at regular intervals and not be assured that the condition

is an innocent one (mastodynia) in the absence of a palpable induration at the time of

the first examination. Carcinoma of the breast in its earliest stages is less frequently

associated with pain than almost any other disease affecting this organ. In a small

minority of cases, the disease reaches an advanced stage without causing the slightest

pain. This is especially true of rapidly growing medullary tumors which cause very slight

pressure upon the nerves. The disease in one of the cases in our series proceeded to

extensive ulceration in the entire absence of pain. This is exceptional, however, pain

being rarely absent in the late stages of cancer of the breast. In 65 per cent, of our malig-

nant cases, the patients suffered no pain until several months, and in some instances

until several years after the discovery of the lump.

The pain associated with cancer of the breast may be localized, referred or generalized.

Localized pain is caused by cancerous involvement of the subcutaneous tissues and

skin; of the connective-tissue stroma of the organ, or of the pectoral fascia; it is most

common in the scirrhus variety of the disease.

Referred pain arising from a carcinomatous nodule in the breast is usually felt in

the arm on the affected side; less often in the axilla, back, shoulder and neck.

When the pain is referred to the arm it is due to involvement of the intercostal

humeral nerve, a branch of the lateral cutaneous of the second intercostal nerve which

communicates with the lesser internal cutaneous nerve of the arm. Pain referred to

the back is due to involvement of the lateral cutaneous branches of the third, fourth

and fifth intercostal nerves, and when to the neck, to involvement of the descending

branches of the cervical plexus. The area of reference is dependent to some extent

upon the location of the tumor. Pain referred down the arm is usually associated with

a tumor involving the upper outer quadrant of the breast, or upon secondary involve-

ment of the anterior pectoral chain of lymph nodes. Tumors involving the lower quad-

rant of the breast are sometimes associated with pain in the lower thoracic and upper

abdominal regions. Pain felt in the mediastinal and thoracic cavities is usually, but not

always, caused by metastatic involvement of the organs in the thorax, or of the pleural

membrane. The possibility that pain due to metastatic foci may simulate referred pain

must not be forgotten; this is especially important when the operability of a given case

depends upon the determination of the presence or absence of distant metastases. Pain



528 THE BREAST

referred along the intercostal nerves is not infrequently felt in the region of the lower

thoracic and upper lumbar vertebrae; it must be differentiated from that caused by metas-

tases in the vertebral bodies. General pain, by which we mean pain which is experienced

in areas remote from the breast and due neither to metastasis nor to direct reference

from the primary tumor, is a symptom of the advanced stages of the disease. It is

especially frequent in cases where ulceration has taken place and is due to the effect of

toxines absorbed from the necrotic tissues. In deciding for or against operation, this

symptom should have no weight until the actual cause of the pain is conclusively proven

by X-ray and other examinations. The pain associated with mammary carcinoma has

been described by our patients as slight, moderately severe, or excessive; of a sticking

drawing character, or knife-like and shooting into the arm, axilla, neck, abdomen or

chest, and in several instances was complained of as affecting only the axilla and abdomen.

Trauma, infectious diseases, the menstrual periods and damp weather were all given as

influential in its production.

Diseases of the breast other than carcinoma are frequently associated with pain in

their early stages; thus abnormal involution causes slight degrees of pain in its earliest

Fig. 196.
—"Peau d'orange" or "pig-skin" appearance of the breast in a well-characterized case of

carcinoma. (Handley.)

Stages in the majority of instances. The specific granulomas are rarely unassociated

with this symptom. The fibro-epithelial tumors in the breasts of young women some-

times cause marked degrees of pain; more often these patients merely complain of painful

sensations at the time of the menstrual periods, when the tumors also seem to increase in

size. Greenough and Simmons state that one-third of their patients with the fibro-

adenomatous type of tumors complain of pain of varying degrees of intensity, while only

10 per cent, of our own patients with benign tumors gave the history of this symptom,

and in only seven instances was the pain spontaneous and unrelated with the menses.

Sarcoma, of the peri-ductal type, usually pursues a painless course until the tumor attains

an enormous size. The non-indigenous variety of mammary sarcoma, on the other

hand, is more frequently painful in its early stages.

Tenderness is not characteristic of uncomplicated cancerous tumors until the over-

lying skin becomes involved when the tenderness may be exquisite.

Patients are prone to ascribe benignancy to a lump in the breast which causes no

discomfort. It is extremely difficult to convince them of the very serious nature of a

condition which gives rise to no discomfort whatsoever. In many instances, patients
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with carcinoma of the breast await the appearance of some change in the lump before

consulting a physician. There would indeed seem to be little hope of improving the

operative results in mammary carcinoma until women in general can be made acquainted

with the seriousness of painless lumps in the breast.

The Tumor.—The most frequent sign of carcinoma of the breast is the presence of

a tumor. This is likewise, as we have already stated, by far the most frequent initial

symptom. The clinical manifestations in a series of 216 cases of mammary carcinoma

reported by Primrose were, in the order of their frequency, as follows:

Tumor present in all cases. ,

Glandular involvement.

Axillary glands not involved 6 per cent.

Axillary glands involved and palpable 36 per cent.

Subclavicular glands involved and palpable i per cent.

Supraclavicular glands involved and palpable 2 per cent.

Pain present 24 per cent.

Skin involved 23 per cent.

Trauma given as a cause 12 per cent.

Ulceration 9 per cent.

Retracted nipple 6 per cent.

Discharge from the nipple: bloody in one-half the cases, not noted in the

others S per cent.

Sore nipple in previous history, usually described as cracked nipple 3 per cent.

Size of the Tumor.—In the majority of instances a cancerous tumor appears as

a small induration which gradually enlarges, involving more and more of the breast

tissue, and finally the skin, subcutaneous tissue and the pectoral fascia. In other cases

the patient first notices a gradual shrinking of the breast—a characteristic feature of

the atrophic schirrus variety of carcinoma. In a small minority of cases, the entire

organ seems to swell and become indurated. This is most frequently seen in the so-

called acute carcinomas occurring during lactation and in the rapidly growing medullary

types of tumor, although this same feature may be noted in other varieties of tumor of

the breast, notably in the peri-ductal sarcomas. Untreated cancerous tumors of the

breast rarely attain the enormous proportions so often met with in cases of peri-ductal

sarcoma. This is due either to the fact that skin involvement with ulceration occurs

early in the course of the disease, or, as is the case with the scirrhus type of cancer, tumor

formation is never a prominent feature of the disease. Again, patients are usually re-

ferred for operation before the growth has attained its full development because of other

symptoms. The size of the tumor at the time of operation in Schwarzkopf's series of

cases was as follows:

T.4BLE VIII.

—

Size of the Tumor

Whole breast involved 14 cases.

Size of a child's head 18 cases.

Size of a hand 65 cases.

Size of an apple 68 cases.

Size of an egg. 85 cases.

Size of a walnut 48 cases.

Size of a plum 24 cases.

In rare cases the nodule in the breast becomes no larger than a filbert and yet gives

rise to early and fatal metastases. As a rule, however, the growth reaches much larger

proportions before widespread dissemination takes place.

34
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Location of the Tumor.—The most common site for both mahgnant and benign

tumors is the upper outer quadrant of the breast. Many writers claim that the benign

tumors are usually located in the sternal half of the organ, but in our experience this

portion of the breast is rarely involved in either benign or malignant tumors. When
tumors do occur in the sternal half of the breast, however, the malignant forms are

twice as numerous as the benign.

Fibro-epithelial tumors Carcinomaemem
AvHary half 54 ^ Central 11% Axillary half 38/.^ Gentrall9.7?&

Upper half 45 % Uppermner4-% Upper half 387^ Upper inner 5^

sternal half 5-^ Upper oufer 28 ^^ Sternal half 10.2% Upper outer jZS.Z^

Lotuer half Z9^ Lowermner O.Z Louier half IZ.2% Loiuerinner 2./'^

^ ^
Generaliz:ed 3^ Lower outer )/^ Generalized 9.Z/o Lower outer 92%

Fig. 197-—Diagram showing the location of tumors in the breast. (Note the much higher percentage of
involvement of the axillary half of the breast.)

It will be observed that in 9.2 per cent, of our malignant cases, the disease was
generalized throughout the breast, and in 19.7 per cent, the tumor was centrally located.

The right and left breasts are affected with equal frequency in both the benign and

malignant tumors. It has been stated that the right breast is more prone to cancer

than is the left breast. That this is a fallacy is demonstrated by the fact that in a
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Table IX.

—

Location of the Tumor (Schwaezkropf)

Upper outer quadrant 83 cases 49.80 per cent. Outer half 74.57 per cent.

Upper inner quadrant 28 cases 14.82 per cent. Lower outer quadrant 49 cases 27. 12 per cent.

Lower inner quadrant 17 cases g.6 percent. Inner half 25.42 per cent.

Note the much higher percentage of involvement of the axillary half of the breast.

series of 595 collected cases including our own, the left breast was involved in 292 in-

stances, the right breast in 287, while in 16 cases the disease involved both organs.

Bilateralism is not uncommonly met with but in the great majority of instances the

process in one breast is secondary to a primary nodule in its fellow of the opposite side

Simultaneous involvement of both organs is extremely rare. Poulsen had 11 bilat-

eral cases among his 355 patients; Schwarzkopf had 5 among 322; and we have

had II among 200 patients. According to our own statistics, if tumors arising both

simultaneously and subsequently are taken together, bilateralism is more frequently

met with in the benign than in the malignant forms of mammary tumors. We can-

not agree with Primrose, however, in the statement that "bilateral tumors are usually

benign." In not one of our 11 cases of bilateral cancer did the case history indicate

simultaneous involvement of the two organs.

The concurrence of cancer and benign tumors arising independently in the same breast

is not as uncommon as is the occurrence of cancer in one breast and a benign growth in

the other breast. We have had four patients with benign tumors of the breast who have

had previous operations on the other breast for carcinoma. In a case recently seen by

one of us, both breasts contained a dozen or more nodules which were apparently fibro-

adenomatous in nature. One of these nodules was excised and on microscopic examina-

tion a small area of carcinoma was found. The breasts were then amputated but careful

examination failed to show any evidence of malignancy in the remaining nodules. Our

experience leads us to the conclusion that bilateralism is of little practical importance

in the differential diagnosis between benign and malignant tumors of the breast. When
two or more tumors are found in one breast, however, the chances are in favor of benig-

nancy, but multiplicity of the tumors in itself should not carry a great deal of diagnostic

weight since as mentioned above, benign and malignant tumors may occur in associa-

tion, or as is frequently the case, one of the benign nodules may be undergoing unde-

monstrable malignant change. Patients with multiple nodules in the breast should

be operated upon promptly, and tissue removed from each nodule and examined for

malignancy.

In well-advanced cases of mammary carcinoma the tumor has certain physical

characteristics which at once reveal the true nature of the disease. This does not apply,

however, to its very early stages in which the cancerous growths closely simulate benign

growths. Thus in the incipient stages of mammary carcinoma, the tumor presents itself

as a rounded discreet nodule situated in the glandular tissues of the organ and is freely

movable with the breast tissue in all directions and, therefore, unattached to the sub-

cutaneous tissue or to the pectoral fascia. The tumor may feel encapsulated in certain

instances although this is only apparent and due to the fact that the invasion of the

glandular tissue which has already occurred in the vast majority of cases, however

recent the development of the cancer, cannot be felt.

In very obese subjects with deeply placed tumors, or in cases with very small tumors

occupying the deeper planes of the breast, and finally in cases in which primarily benign

tumors have recently undergone the initial changes of mahgnancy, clinical diiferentiation
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is, in our experience, impossible. Such cases are, however, rare, and when first seen

by the physician commonly show one or more signs suggestive of malignancy, the most

important of which are extreme hardness, the irregular infiltrating nature of the growth

and the shortening of the fibrous trabeculse of the breast. Halsted says relative to this

point of differentiation: "It is important to note most carefully the relative amount of

uninvolved mammary gland remaining, relative to the amount in the other breast and

to the size of the new growth. If the tumor has grown little or not at all at the expense

of the breast, it is quite surely a definite adenomatous type and not a scirrhus."

One of the earliest signs of mammary carcinoma is shortening of the fibrous tra-

beculje which soon manifests itself clinically in the production of a visible pitting of

the overlying skin (orange skin, "peau d'orange," pig skin).

Before this pitting becomes visible, the shortening of the trabeculae may be demon-

strated by fixing the skin to one side of the breast with one hand, at the same time making

Fig. 198.—Carcinoma originating in the axillary tail of the breast. The breast proper was normal.

pressure on the tumor in an opposite direction when typical pitting will be observed to

occur in the skin directly overlying the tumor mass. This sign is more easily elicited

in patients with superficially placed tumors, but will usually be found in cases with deeply

placed tumors, as well. Dimpling of the skin may be demonstrated, therefore, in many

cases where the disease has not progressed to that stage where permanent dimpling re-

sults, but in either instance this symptom must be considered a late one from the

prognostic standpoint, although it is one of the earliest positive signs of mahgnancy.

In two of our cases the first symptom noted was dimpling of the skin. This symptom is

never seen in association with benign tumors unless they have become infected. It is

uncommonly seen in its typical form in the infectious granulomas or pyogenic mastitis;

it may occur in association with the non-indigenous varieties of sarcoma, but rarely if

ever in the peri-ductal types.
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Actual fixation of a cancerous tumor of the breast to the chest wall is caused by infil-

tration of the deeper layer of the superficial fascia, which, it will be remembered, covers

the posterior surface of the organ, and with secondary involvement of the layer of deep

fascia covering and enveloping the pectoral muscle. In advanced cases the pectoral

muscle also becomes involved together with the periosteum of the ribs and costal car-

tilages, and sometimes the intercostal muscles and finally the parietal pleura. When
the latter structures are involved the tumor is absolutely fixed. When only the

pectoral fascia and muscles are involved a small degree of lateral mobility may be

demonstrated; if we now put the muscles and fascia on the stretch by abducting the arm,

the tumor cannot be moved, even to the slightest extent, in the direction of their fibers.

The pectoral muscles may, of course, contain metastatic nodules in the presence of a freely

movable cancerous mass in the breast. Fixation of the tumor to the structures under-

lying the breast has already taken place in a large number of patients when they first

seek advice, notwithstanding the fact that this is a late symptom. Marked fixation was
noted in 43 of a series of 200 of our cases, while in 141 of these cases, the tumor was
adherent to the skin although ulceration had taken place in only 31 (15.4 per cent.)

instances.

Ulceration.—Ulceration usually occurs about one year from the time of the ap-

pearance of the lump. It not infrequently occurs much later in the scirrhus type.

In medullary and adeno-carcinomatous tumors, and especially in those primarily

situated near the skin surface, ulceration takes place early in the course of the disease.

Gelatinous cancer of the breast is less likely to undergo early ulceration. Ulceration

almost invariably begins in the area of skin directly overlying the growth. The skin

becomes puckered, atrophied and bluish purple in color; the veins are dilated. Fre-

quently there is a brawny induration of the skin at the periphery of the involved area.

A fissure eventually appears in the skin and progressively increases in extent until finally

a crateriform cavity is formed which in certain instances is very extensive. The edges

of the cavity are indurated and undermined and entirely lacking in that clean-cut

appearance which is so characteristic of gumma. The base of a cancerous ulceration

presents a sloughing mass which is greenish or brownish in color and gives off a mal-

odorous sanious discharge. White plugs of necrotic material can be expressed from the

mass by gentle pressure, especially in cases with the adeno-carcinomatous type of tumor
(comedo-carcinoma of Bloodgood). Comphcating infection takes place promptly and
the destruction of the breast tissue continues until, in certain instances, the pectoral

muscles and even the ribs are exposed. Blood-vessels are eroded, but the resulting

hemorrhage is not alarming unless the axillary artery or its larger branches are involved.

In a small number of cases metastatic nodules in the skin of the pectoral region, the

back, or axilla ulcerate.

Benign tumors rarely ulcerate. The few cases in which ulceration is seen depend
upon the pressure of an enormous growth, or result from comphcating infection.

The encapsulation of the tumor, the absence of infiltration of the skin and surrounding

tissues together with the lobulated condition of the mass and absence of metastases

usually serve to differentiate a benign tumor which has undergone ulceration from a

malignant one.

Ulcerated sarcomas of the peri-ductal type appear as rapidly growing distinctly en-

capsulated fungoid masses, lobulated and of soft consistence. They are not likely to be

mistaken for carcinoma, while their rapid development serves to differentiate them from

benign tumors, although the latter may, in certain instances, grow with great rapidity.
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Retraction of the nipple is anottier sign of carcinoma wliicii is directly dependent

upon the physical state of the tumor. It is a late symptom of mammary carcinoma from

the prognostic standpoint, notwithstanding which it was noted 107 times among 200 of

our cases. Retraction of the nipple is by no means characteristic of carcinoma of the

breast. It is caused by any neoplastic or inflammatory disease of this organ which tends

to cause shortening of the milk ducts and peri-ductal connective tissue. This explains

why the nipples are more often retracted in cases of scirrhus carcinoma, abnormal in-

volution and the infectious granulomas than in other diseases of the breast. Carcinoma

is the most frequent cause of inversion of the nipple because this is the most frequently

occurring disease which causesinversionof this structure; the symptom is relatively more

frequent, however, in tuberculosis (72 per cent.) than in carcinoma. It must be differ-

entiated from congenital inversion which is not uncommonly met with and is usually

bilateral. Sarcoma of the peri-ductal type sometimes causes retraction of the nipple

though the non-indigenous sarcomas are frequently associated with this symptom. Ac-

cording to our own figures 5 per cent, of benign growths in the breast cause the nipple

to retract because of inflammatory complications. Tumors centrally located are more

Fig. -Large carcinomatous tumor of the breast with total inversion of the nipple.

likely to cause retraction than those that occupy the periphery of the breast. Tumors

in the latter situation not infrequently draw the nipple to one side and at the same

time cause a certain degree of inversion. As a diagnostic symptom inversion of the

nipple is of the greatest value in very obese subjects with centrally located and deeply

placed tumors and in which other .signs of carcinoma are wanting. This may be the

first symptom noted by the patient with a well-advanced cancer of the breast.

Discharge from the nipple occurs in from 3 to 5 per cent, of the cases of carcinoma

of the breast. It is usually due to cancerous involvement of the milk ducts, but accord-

ing to some authorities, may be caused by inflammaory changes of a catarrhal nature

in the milk ducts in association with the malignant process in the breast tissue

proper. Bloody discharges from the nipple are due in the great majority of in-

stances to primary papillary epitheliomas of the milk ducts or to benign intra-

cystic papilloma. Cancer of the milk ducts often arises secondarily either as a

result of malignant invasion from a contiguous focus in the glandular tissue proper,

or from maUgnant transformation of a simple intracystic papilloma. In rare in-

stances a dilated milk duct in an area of abnormal involution, which may or may
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not have undergone malignant change, is the source of a bloody or serous dis-

charge from the nipple. The discharge may consist of bright red blood, it may
be brown in color when the blood has become degenerated, not infrequently it is

muco-purulent or sero-purulent and in the presence of an active infection it becomes

frankly purulent. The discharge may be continuous or intermittent. More often it

appears only on pressure. Bloody discharges from the nipple should excite the suspicion

of malignancy in every case notwithstanding the absence of other signs of the disease.

The discharge should be examined microscopically for detached tumor cells, for by this

means the diagnosis may sometimes be confirmed in otherwise obscure cases, as illus-

trated in a case recently reported by Nathan.

Condition of the Associated Lymph Nodes {see also metastasis and prognosis).—The
diagnostic value of palpably enlarged lymph nodes has been much overrated. Palpably

enlarged axillary nodes in association with a carcinomatous tumor of the breast may have

been caused by an antecedent infection of the arm or breast. The nodes often become

enlarged in diseases of the breast other than cancer. This occurs not only in mastitis of

all varieties but also in certain cases of abnormal involution and benign tumors. When
these nodes are enlarged as a result of metastatic mammary cancer, the disease is in a far

advanced state, and if we hope to cure our cases we should operate on them long before

the cancer cells have been transported to the regional lymph nodes. And finally metas-

tasis to the axillary and even to the supra-clavicular glands may occur without causing

palpable enlargement. It becomes evident, therefore, how valueless this symptom is

from a practical diagnostic standpoint. In 1 3 ou t of 74 of our cases of mammary carcinoma

with palpably enlarged axillary lymph nodes, the enlargement proved to be non-cancerous,

but to have depended upon endothelial hyperplasia. Palpably enlarged glands were noted

in 9 out of 100 clinically benign cases ; these also proved to be non-cancerous and to depend

upon the same cause when examined microscopically. In no case in our series were the

lymph nodes of the opposite axilla palpably enlarged. Enlargement of the supra-clavicular

group of lymph nodes occurs late in the disease, as a rule. In tumors occupying the upper

inner quadrant of the breast these nodes may become involved while the axillary nodes

escape. Such enlargement is, however, of very little practical diagnostic value.

General Symptomatology.—Carcinoma is primarily a local disease. It does not give

rise, as a general rule, to systemic symptoms until far advanced. This is especially true

of mammary and other forms of superficial cancer. Patients in the early stages of mam-
mary cancer not infrequently show a decided gain in weight incidental to the metabolic

changes of the menopause. As the disease progresses, however, it causes impairment

of the general health, and symptoms arising from metastatic foci are added to the general

and local symptoms caused by degenerative changes in the primary growth. The patient

gradually loses in health and strength. Absorption of the necrotic products of the tumor

and of toxins produced by bacterial infection of the growth in cases where ulceration

has occurred, the loss of blood in cases with advanced ulceration, together with the actual

suffering, which is rarely absent, and often intense, late in the disease, soon saps the vital-

ity of the unfortunate individuals. To this general symptomatology, must be added

symptoms arising from metastatic involvement of the various organs and tissues. In a

few cases (from 3 to 10 per cent.) compression of the axiUary vein, together with ob-

literation of the axiUary lymphatic trunks, results in edema of the arm. The
member becomes useless, extremely burdensome if not actually painful and at all times

adds greatly to the discomfort of the patient. Metastases to the skeletal system, the

abdominal and pelvic organs and the central nervous system give rise to symptoms refer-
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able to the area involved. The practical importance of these latter symptoms is chiefly

concerned with determining the operability of the individual case, for the clinical diag-

nosis is usually possible long before this widespread involvement has occurred.

Differential Diagnosis.—Carcinoma of the breast must be differentiated from ab-

normal involution, benign fibro-epithelia! tumors, sarcoma, tuberculosis, syphilis, and in

certain instances, from chronic pyogenic mastitis and actinomycosis.

Sarcoma.—The peri-ductal variety of sarcoma is a rapidly growing tumor, encapsu-

lated, multilobular, of soft consistence, and frequently cystic in places. The skin is not

attached to the tumor except in instances of incipient ulceration, so that the tumor is

freely movable. These features alone will serve to differentiate the condition from car-

cinoma. Dilatation of the veins overlying the growth and the absence of palpably en-

larged axillary lymph nodes are characteristic features of sarcoma and usually wanting

in carcinoma. Sarcoma arising from the connective-tissue stroma of the breast (non-

indigenous variety of Warren) is difficult or impossible to differentiate from carcinoma

in its earliest stages. The sarcomatous tumor is very rapid in its development and usu-

ally occurs in young women, and this together with the absence of lymphatic involvement

will suggest its true nature.

Abnormal Involution.—It may be impossible to differentiate a small area of abnor-

mal involution from a beginning carcinoma. It may likewise be impossible to deter-

mine the early stages of malignant change associated with abnormal involution. The
diffuse nature of well-advanced cases of abnormal involution, its frequent bilateral oc-

currence, the presence of cysts, the absence of dimphng of the skin and attachment to

the pectoral fascia together with its greater sensitiveness on pressure are clinical

signs that serve to differentiate the disease from carcinoma. Pain, which is usually

present in abnormal involution and often absent in carcinoma, is an important differen-

tial point between these conditions.

Fibro-epithelial Tumors.—Fibro-epithelial tumors, as a rule, occur in younger subjects

than do carcinomas. In the absence of infection the tumors are freely movable and

without attachment to the skin or pectoral fascia. They are well defined, encapsulated,

rounded, and lobulated. Benign tumors usually have an even, firm consistence and are

not sensitive to pressure. The presence of cysts in the cystic fibro-adenomas may, how-

ever, modify the physical findings. The foregoing features together with the usual

absence of retraction of the nipple, axillary lymph-node enlargement and other late signs

of carcinoma will serve to differentiate the two conditions. The peri-ductal myxomas
closely resemble sarcoma of the peri-ductal type. The more rapid development of the

latter is the most important point of differentiation between the two tumors, although

the growth of the benign variety may become so much accelerated during pregnancy

that malignancy cannot be excluded except at the time of operation. Neither is

likely to be mistaken for carcinoma. Intra-cystic papilloma so frequently undergoes

malignant change that even in cases where the signs of malignancy are entirely want-

ing, operation should be done immediately and the tumor subjected to microscopic ex-

amination. These growths are centrally placed, as a rule, often bilateral, and in the

majority of instances are associated with a discharge from the nipple which is bloody

in one-half the cases. The cystic nature of the tumor is demonstrable in the ma-
jority of instances; in doubtful cases aspiration may settle the question but we rarely

employ this diagnostic practice in diseases of the breast. It is our invariable practice

to operate on these cases at once; only by this means is it possible to avoid mistakes in

the diagnosis and treatment of breast tumors in their early stages.
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Tuberculosis.—Tuberculosis of the breast runs a much more rapid course than car-

cinoma. The average duration of the disease in our series, from its time of onset to the

time of operation, was less than one year, while the average duration of the disease in

our carcinoma cases was 30 months. The rapid change in the size and consistence of

tuberculous masses in the breast, early fistula formation, early involvement of the lym-

phatics together with localized tenderness and pain serve to distinguish the condition

from carcinoma. Tubercle bacilli may be discovered in the discharges from fistulas and

the diagnosis thus confirmed. Extensive ulceration sometimes results from the coales-

cence of several fistulas; the process lacks the indurated and undermined edges of a

cancerous ulceration. The acute disseminated nodular variety of tuberculous mastitis

that sometimes occurs during lactation at times closely resembles acute carcinoma, but

in tuberculosis the nodules are scattered throughout the breast. Coalescence and soften-

ing of several of the tuberculous nodules followed by fistula formation is an early point

of differentiation from carcinoma. The incipient stages of the two conditions are indis-

tinguishable. Sclerosing tuberculous mastitis is characterized by the development of a

mass which in the absence of abscess formation is diifi.cult to differentiate from carcinoma.

The pre-operative diagnosis in cases of this nature included in our collected series

of cases was invariably carcinoma. In cases in which the sclerosis is progressive and in

which degenerative changes are absent, the breast becomes small, hard and deformed.

The clinical picture is typical of scirrhus carcinoma. Demonstration of the tubercle

bacilli in stained tissue sections may be the only means of differentiating this condition

from sclerosis caused by chronic forms of pyogenic infection. Tuberculosis of the breast

is usually a secondary manifestation of the disease. The demonstration of an active

primary focus of the disease will aid in the diagnosis. Finally, the occasional association

of tuberculosis and carcinoma of the breast must not be forgotten although the diagnosis

of the dual nature of such a process has never, so far as we know, been made before

operation.

Syphilis.—Chancres, tubercular syphilides and gummas resemble carcinoma. The
Wassermann reaction is of prime importance in eliminating the probability (not the

possibility) of lues. Syphilis and carcinoma of the breast may coexist. For all practical

purposes, however, entire dependence should be placed on a negative blood test in cases

clinically suggestive of mammary syphilis, with the exception of chancre-like lesions.

The patient must not have taken anti-syphilitic treatment for a period of time before

the test is made. Lesions of the breast suggestive of chancre should be examined for

Treponema pallidum. If this test, as well as the Wassermann reaction, is negative

and doubt still exists as to the true nature of the condition, it is permissible to await

the development of secondary manifestations of syphilis before resorting to opera-

tion. Tubercular syphilides, which rarely localize themselves upon the breast, are not

likely to be mistaken for epithelioma. In doubtful cases, the presence of lesions elsewhere,

the history of the case, the blood findings, together with the effect of antileutic treatment,

will serve to differentiate the two conditions.

In Paterson's case, about to be described, the diagnosis of sarcoma was made and a

radical amputation of the breast done, but this was unjustified since the subsequent

course of the disease was that of syphilis.

Female, aged 26, was admitted to the hospital for a swelling of the right breast in November, 1901.

The swelling had been noticed for three months but had given rise to little or no pain. The patient was
thin and anemic, looked very ill and had apparently lost a great deal of weight.

The upper outer quadrant of the breast was hard and irregular, not adherent to the skin or deep fascia,
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and was not associated with axillary adenopathy. A complete Halsted operation was done after explora-

tory incision into the mass. Two weeks after operation, the siiture holes ulcerated and small red nodules

appeared in the surrounding skin. Gradually the skin bordering on the line of incision became brawny

and infiltrated, and the scar itself became ulcerated. The ulcerated area slowly spread and the axillary

and supra-clavicular glands became enlarged. Fourteen weeks after operation a smooth, hard swelling

developed on the sixth rib in the axillary line. Mercury and potassium iodide were administered and the

mischief quickly cleared up. Three years after operation she was in excellent health. Further inves-

tigation of the breast demonstrated the inflammatory nature of the swelling and corroborated the opinion

as to the gummatous nature of the tumor.

Syphilitic mastitis sometimes closely resembles carcinoma. This is especially true

of the discrete gummatous variety before breaking down has occurred, and in cases where

sclerosis is a prominent pathologic feature of the disease. Indeed, differentiation from

scirrhus is impossible in the absence of the therapeutic test. The latter should be tried

only in cases presenting positive blood findings for syphilis. We cannot agree with

Meyer that it is advisable to administer mercury and the iodides in all cases of tumor of

the breast in which the diagnosis is doubtful, before resorting to operation. We would

limit the use of anti-syphilitic remedies to doubtful cases which give a positive blood

test. Nor is it justifiable to persist in the use of anti-leutic treatment; if partial resolu-

tion of the tumor does not take place after the injection (intra-venous) of neosalvarsan

-or after two weeks administration of mercury and potassium iodide, operation should be

done. Broken-down gummas of the breast resemble tuberculosis and actinomycosis;

they will rarely be mistaken for carcinoma. The cavity resulting from gummatous

ulceration is sharply defined from the surrounding tissues and the infiltration character-

istic of carcinoma is entirely wanting. The syphilitic ulcer has clean-cut edges and is

deeply excavated. Actinomycosis of the breast is so rare that its true nature will not

be suspected until ulceration or fistula formation has taken place, when the character-

istic discharge containing "sulphur granules" will suggest the nature of the disease which

can be easily confirmed, as a rule, by microscopic search for the ray-fungus.

Chronic Pyogenic Mastitis.—-Circumscribed areas of chronic mastitis, the remainl

of an antecedent acute pyogenic infection or the result of such an infection as has been

essentially chronic from its onset, sometimes mimic carcinoma in many of its clinicas

features. If areas of softening and tenderness are wanting, as is not infrequently the

case where sclerosis is the predominating feature of this variety of mastitis, and in cases

where the nipple is retracted, the skin adherent, and the axillary nodes enlarged, differ-

entiation from scirrhus by chnical methods alone is entirely out of the question. It is

usually possible, however, to elicit the history of a more or less acute stage of the disease

which will give a clue to .the diagnosis.

Cysts.—We have already discussed the differential points between the cyst-

adenomas, and cysts associated with areas of abnormal involution and carcinoma.

There remain for consideration, the single-retention cysts, and galactoceles or milk

cysts, which result from dilatation of the milk ducts and are, therefore, found in the vicin-

ity of the areola. The retention cyst, like most other cysts of the breast, imparts an

elastic feel on palpation. It is rounded, smooth, and freely movable, being unattached

to the skin or pectoral fascia in uncompUcated cases. It is slightly if at all tender. The

absence of infiltrating tendencies, retraction of the nipple or adhesion to the skin or

pectoral fascia are points which serve to distinguish it from carcinoma. Excision should

be advised lest undemonstrable malignant change may have occurred in its walls.

Galactoceles appear as a rule during or soon after lactation. The description given above

for the single-retention cyst applies to this variety, with the exception that galactoceles
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often impart a doughy feeling on palpation and in certain instances, especially in cases

where the mass is superficial in position, pitting on pressure is said to occur.

The Sero-diagnosis of Carcinoma.—^The sero-diagnosis of carcinoma is in the forma-

tive stage. No method has been discovered as yet that gives uniform results, nor does

the experience up to this time in the use of the various methods seem to indicate that

the value of any one method greatly surpasses that of the other methods that have

been employed. On the other hand, our scientific knowledge of the biochemistry of

the blood in tumor diseases has materially increased as a result of these investigations,

and it is by no means unhkely that technical refinements of one or other of the meth-

ods already proposed, will furnish us with a test for carcinoma as simple and practical

as is the Wassermann reaction in the diagnosis of syphihs.

"An ideal serological diagnostic method for carcinoma," says Wolfsohn, "would be

a method which is absolutely specific both clinically and biologically. One that would

indicate the presence of malignancy in its earhest stages and would react with a carcino-

matous antigen which would be easily obtainable and stable." Abderhalden's test,

the demonstration of anti-ferments in carcinomatous patients, seems to come closest to

this ideal in the author's opinion. He further states that all hemolytic tests, comple-

ment fixation methods, allergic reaction, and antitrypsin tests lack specificity, and that

other methods, including agglutination, precipitation and coagulation, while probably

specific in a biological sense are impracticable on account of technical difiiculties. In so

far as we are able to judge from the recent publications of serologists, there are four sero-

diagnostic methods which give promise of practical usefulness in the future. These

are the meiostagmin reaction of Ascoli and Izar, the skin reaction (a hemolytic test),

V. Dungern's tumor reaction, and the dialyzation process proposed by Abderhalden.

The meiostagmin reaction is based on the law of surface tension. It is a reaction

between an antigen obtained from the tumor by alcohol-ether extraction, and an immune
serum furnished by the blood of the patient. The normal surface tension is determined

by counting the number of drops contained in a measured quantity of this mixture of

antigen and serum. The mixture is then incubated for one hour at 5o°C., or at 37°C.

for two hours, when the surface tension is again estimated. It is said that in the presence

of cancer, certain physico-chemical changes take place during the incubation which re-

duces the surface tension as indicated by an increase of from 3 to 8 drops. This same

reaction is obtained with any type of antigen. Ascoli and Izar applied the test in a series

of 203 cases with positive results in 93 per cent, of 100 malignant cases, including seven

mammary carcinomas, and negative results in 102 of 103 non-malignant cases. In

conclusion they say: "We wish to state emphatically that we are not in a position to

state whether the meiostagmin positive reaction in malignant growths presents an actual

immunity reaction, or whether we are dealing with antigen and antibody in the accepted

sense of these terms."

V. Dungern's test is, in principle, a complement fixation reaction but, according to the

author, the nature of the reaction is dependent upon abnormal products of metabolism

and not upon antibodies. The original investigations were made upon a series of 244

patients. In 102 of these, the sera were taken from proven cases of carcinoma, and while

all of the other cases were clinically carcinoma this fact was not substantiated by micro-

scopic examination. The series included 22 cases of mammary carcinoma, all of which

gave positive results, v. Dungern claimed a high degree of specificity for the test, a

claim which is disputed by Halpern, who remarks that " the results prove that while v.

Dungern's test is not an infallible indication of malignancy, it is without doubt a valu-
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able aid to the clinical symptoms in the diagnosis of malignant growths." This opinion

is based on an experience of 300 examinations. Positive results were obtained in 89

per cent, of the carcinoma cases in Halpern's series while the sera of the 56 non-tumor-

bearing individuals gave 92.8 per cent, of negative reactions. Eleven of 13 cases of

mammary carcinoma gave positive tests.

Abderhalden, in his "Handbuch der biochemischen Arbeitsmethoden," Vol. 6, p. 228

(Berlin, 1912), first suggested the use of the dialyzation test, which he had elaborated for

the sero-diagnosis of pregnancy, in the diagnosis of carcinoma. Since then a number of

articles have appeared, notably those of Frank and Herman, Wolfsohn, andLudke. Frank

and Herman obtained positive results with the test when using both carcinoma and

placental extracts which fact led them to conclude that the differentiation of the two pro-

cesses was impossible. Later Abderhalden modified the technic somewhat and claimed

to have clearly differentiated 20 cases of carcinoma from pregnancy. Frank and Herman
obtained identically the same results in the use of this later method as they had obtained

previously with the use of the original technic. The material examined consisted of nine

cases of carcinoma and ten cases of pregnancy. They therefore regard the specificity of

the test as doubtful even with the modification suggested by Abderhalden. All told,

these investigators obtained 98.2 percent, of positive reactions for carcinoma—53 0utof 54

cases. Ludke also claims that the test is positive in certain non-cancerous individuals

and that it is therfore not a specific reaction. Wolfsohn offers the following as the theo-

retical and practical conclusions of his experience with the Abderhalden test:

" (a) The more slowly a tumor develops the more benign the growth, probably the

greater the tendency to the production of anti-ferments.

" (b) It is possible that, as in pregnancy, specific anti-ferment formation takes place

very early in tumor development.

" (c) The more independent the development of the carcinoma cells (rapid growth,

metastasis, etc.), the less will be the probability of the presence of an anti-ferment.

" (d) Vigorous individuals will probably react more powerfully.

''The formation of anti-ferments may be wanting in progressive cachexia. The reac-

tion is highly specific inasmuch as it only indicates anti-ferment derivatives of carcino-

matous albuminoid substance.

"Should future investigations confirm to a great extent the above observations, the

test would be of immeasurable importance in the realm of diagnosis—a procedure for

accurately diagnosing cancer in its earliest stages."

There are good reasons for believing that this test will prove to be of great value not

only in the diagnosis of carcinoma, but also in the prognosis of the disease. At the

present time, however, there seems to be some question of its specificity especially in

relationship with pregnancy.

The antitrypsin reaction of Brieger and Triebig is looked upon by Pinkuss as an im-

portant clinical aid in the diagnosis of cancer. This author, who obtained positive reac-

tions in 95 per cent, of cases, considers the test of prognostic value and as an aid in-

determining the final cure after operation. The technic used in the test is given in

detail in Pinkuss' article.

The hemolytic reaction proposed by Kelling seems to have met with little favor, and

according to the latest reports, has been practically abandoned. Williams, however,

states that this test may serve for the accurate diagnosis of malignant abdominal tumors

in their initial stages. He also believes that the test will serve to prevent unnecessary

operations in hopeless cases of intra-abdominal cancer when the condition cannot be
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differentiated clinically from necrotic cysts or other non-malignant conditions. Williams

goes so far as to state the belief that, with a perfected technic, this test will be of the

highest practical value and will be used as a routine laboratory method. As stated

above, Williams stands practically alone in his advocacy of the test. The various other

proposed methods of sero-diagnosis in vitro, have not proved of real value nor do they

give promise of greater applicability in the future.

A test differing somewhat from the Kelling reaction and at the same time dependent

upon hemolytic processes, is the skin reaction. This test was originated by Elsberg,

Neuhof and Geist, who first described it in igio. In principle, it depends upon the de-

struction of human red blood cells injected subcutaneously—by hemolysins contained

in the blood of the cancer patient. This test is, therefore, a reaction in vivo in contra-

distinction to the Kelling reaction which is a test in vitro, although in principle the

reactions are probably exactly the same. The technic of the skin reaction is very simple.

A suspension of washed red blood corpuscles taken from a healthy individual is intro-

duced beneath the skin. In 89.9 per cent, of cancer patients a characteristic reaction oc-

curs at the site of injection. This reaction did not occur in 94.3 per cent, of non-can-

cerous patients. All of the cases of mammary carcinoma, six in number, gave negative

reactions. Positive reactions were not obtained in advanced cases with visceral metas-

tases nor in miHary carcinoma. The original report is based on an experience with 684

injections in 432 patients. The reaction is described as follows: "It makes its first

appearance about five hours after the injection, reaches its height in about sis to eight

hours and may remain stationary for several hours, and disappears gradually, or very

quickly. At its height the lesion produced is a somewhat irregular oval area with a well-

defined margin measuring from 1-2 to 3-5 cm. The margin varies from a brownish red

to a maroon, with rarely a bluish tinge. The lesion is distinctly raised from the sur-

rounding skin surface. At times this elevation is so slight that careful examination in

good daylight is necessary to recognize it. The raised area has a sHghtly boggy feeling,

as if there were a subcutaneous exudation, and it is often somewhat tender."

The prognostic value of the test after operation is problematical although it has

been found to diminish and gradually disappear after the radical operation, while in

cases in which only partial operations were done the test remained positive.

In performing the test, it is advised that blood be taken from perfectly normal

individuals, preferably children. Blood taken from tuberculous or syphiHtic persons, or,

in fact, from any diseased individual must not be used. Recent anesthetizations or

operations are said to destroy the test. Elsberg and his co-workers call attention to the

fact that Crile was one of the first to point out the hemolytic action of the sera of the hosts

of malignant tumors in their earliest stages with gradual disappearance of this property as

tl e disease advances. They also call attention to the fact that many diseased condi-

tions are productive of hemolysins and that all attempts to diagnose carcinoma by ex-

amination for hemolytic properties of the blood serum have been futile. On the other

hand, they express the behef, that while perhaps not specific in the true sense of the word,

the skin reaction in carcinoma is sufficiently characteristic to be of diagnostic importance.

Risley, on the other hand, speaks of a lack of specificity and states that while the test is

highly significant, "it requires further study or a more refined technic before it can be of

value." One of the most exhaustive recent articles on the subject is that of Gorham
and Lisser. In the work of these investigators, the problems of hemolysis in carcinoma

were studied by employing both the skin reaction and the test-tube reaction (Kelling).

Their tabulated results comprise 123 cases, 15 of which were various types of carcinoma
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in which the diagnosis was verified by operation, autopsy or microscopic examinations;

one unverified case of carcinoma; 3 of sarcoma and 103 of normal individuals suffering

with various ailments. The figures show 60 per cent, positive reactions in carcinoma; 13

per cent, doubtful; and 27 per cent, negative. Of the 103 cases in patients suffering with

diseases other than cancer and of a minor nature, 10 per cent, were positive, 2 per cent,

doubtful, and 88 per cent, negative. Commenting on these results, the authors say:

"Many problems in connection with this reaction bearing upon its aid in the diagnosis

of malignant disease are now open for solution. Whether the test can be utilized as an

index of cure after complete radical operations ; and how soon the reaction disappears after

operation provided it has been positive before. Whether a positive reaction can be

obtained in early cases, and clinically doubtful cases, thus insuring early eradication.

"Whether the reappearance of a positive reaction two or three years post-operationem

would indicate recurrence." In conclusion they say :
" The test is certainly not specific

for carcinoma. A positive reaction is of much greater significance than a negative one.

If the reaction is positive, the patient very probably suffers from cancer; if, however, it

be negative, cancer cannot be excluded."

In summing up the chnical value of the various diagnostic tests for carcinoma, Hal-

pern says: "None of the reactions at our command today are of sufficient value that a

corresponding result alone would justify surgical intervention or abstaining from the

same if the clinical findings do not agree with the serological examinations or perhaps

contradict the latter."
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Prognosis.—It is impossible to give an accurate prognosis in any individual case of

carcinoma of the breast after operation. We know, on the other hand that, with very

few exceptions, patients afflicted with the disease die within a few years if not operated

upon. A large number of factors contribute to the possibility, or impossibility, of opera-

tive cure of mammary carcinoma in any given case. It is our purpose in this chapter to

consider, in detail, each one of these factors, hoping to give to each its proper value in so

far as we are able to judge of this from our own personal experience as well as from that

of other surgeons. The influence of many of these factors is determinable in a given case

only with the lapse of months or years after operation, for, not infrequently, recurrence

takes place promptly in cases apparently favorable at the time of operation, while in

other seemingly unfavorable cases the results are surprisingly good. We can never be

sure that every mahgnant cell has been removed, however early and well-localized the

disease seemed to be at the time of operation, nor do the most complete operative pro-

cedures in such cases insure freedom from recurrence. Thus when the disease is localized

to a small area of the breast, and the case is in other respects a suitable one for operation,

we may be led to hold out the hope of surgical cure only to have the patient die of early

metastatic involvement of the viscera. The metastatic foci in the majority of such in-

stances have been present at the time of operation but escaped clinical demonstration.

In other instances, the lymph nodes at the apex of the axilla or in the supra-clavicular

triangle contain cancerous emboli in the absence of palpable enlargement. The presence

of metastases in these structures decreases the chances of operative cure by at lest 60 per

cent. If, under the above circumstances, there is a small and freely movable nodule in

the breast, we would naturally be led to beheve that complete eradication of the disease

is possible, a mistake which often becomes evident only after the operation is undertaken,

indeed, in many instances only with the lapse of months after operation. Therefore, the

apparently favorable local condition of the disease must not lead us to undue optimism

in advising the individual patient. We should confine ourselves in prognosing any given

case of carcinoma of the breast to the average result obtained in that class of patients to

which we believe, from the results of our physical examination, the one under considera-

tion belongs. It has been demonstrated that 80 per cent, of patients in whom the

disease is confined to the breast as proved by both macroscopic and microscopic examina-

tions of the tissues adjacent to this organ, are permanently "cured" of their disease by

the radical operation. Therefore, a patient presenting a small movable mass localized

to the breast, can be assured that four out of five cases of a similar nature are cured by

operation. When the axillary lymph nodes are palpably enlarged as the result of me-

tastases, the chances of operative cure are at once diminished to one in five. It is our

first duty to determine as accurately as is possible, the state of the disease from the

standpoint of its complete operative removal. We must then weigh in the balance other

factors which contribute to a correct prognosis, including, the age of the patient, the dura-

tion of the disease, the degree of the malignancy of the growth, the presence or absence of

lactation, etc.

In this manner we are enabled to give in a general way the chances of cure in that

particular class in which our patient is properly grouped. WTien the question of pallia-

tive operation arises, it is necessary to determine whether the patient will live longer and

more comfortably after the operative, or non-operative, methods of treatment. We have

expressed elsewhere our general dissatisfaction with operations of a palliative nature in

the treatment of carcinoma of the breast. In certain instances the disease is excited to

greater activity by an incomplete operation, and the life of the patient is considerably



544 THE BREAST

shortened. In other groups of cases, as will be showTi later, the radical operation increases

the span of life when complete removal of the malignant process is impossible. We shall

attempt in the succeeding paragraphs to consider the many factors which enter into the

prognosis of mammary carcinoma in such manner that we hope the reader will be able

to apply them practically.

Table I.

—

Prognosis op Carcinoma oe the Breast '

{Based on Statistics Collected from the Records 0} the German Hospital oj Philadelphia)

Number of operations 1898-1913 (inclusive) 506

Operative deaths, per cent S o. 98 per cent.

Number of letters sent 456

Number of patients traced 175

Results

—

Primary deaths

(All of the primary deaths are included as the outcome of such cases is

known to us.)

Living without recurrence but with some minor complication 4
Living and well, three years or more 51

'

Living and well, less than three years 25

Died of metastasis 62

Living with metastasis 10

Deaths from intercurrent disease 18

175

The 25 cases that are living and well less than three years from the date of operation must be sub-

tracted from the total number leaving 150 cases upon which our figures are based.

(a) Living and well three or more years after operation, 51 cases, 34 per cent.

or if estimated on 175 cases, 29.1 per cent.

(6) Living and well five years or more after operation, 39 cases, 26 per cent,

or if estimated on 175 cases, 22.4 per cent.

Note.—There is a diference of 8 per cent, in those living and well between the three-year limit and the

five-year limit.

Patients that Lived Three or More Years after the Operation

Class (a) those that are now well 51 34 per cent.

Class (J) those dead of cancer 18

Class (c) those living with metastases 10

Class {d) those dead of intercurrent diseases 11 7.3 per cent.

Class (c) those living with minor, non-cancerous complications 4 2.3 per cent.

94

Total living after three years, 43.3 per cent, or those that lived three years or more without cancer,

44 per cent.

Patients that Lived Five Years or More after Operation

Class (a) those that are now well 39 26.0 per cent.

Class (6) those dead of cancer 7

Class (c) those living with metastases 7

Class (d) those dead of intercurrent disease 10 6.6 per cent.

Class (e) those living with minor, non-cancerous complications 3 2.0 per cent.

Total that lived five years or more without cancer, 34.6 per cent.

Note.—There is a difference of 9.4 per cent, between the total number of those that lived three, and those

that lived five years without cancer. This does not refer to patients who remained alive and well, but includes

all cases that remained free of cancer three or five years; some of them died of intercurrent disease.
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Living and Well
Post-operative period No. of cases

i6 years 4

15 years 4

14 years i

13 years 6

1 2 years 5

1 1 years 6

10 years 4
6 years i

5 years '. 8

4 years 7

3 years 5_

Total SI

Cases living and well less than three years after operation 25

Grand total 76

Dead of Intercurrent Diseases
Post-operative period No. of cases

17 years i

16 years i

8 years 3

7 years i

6 years 3

5 years i

3 years i

2 years 2

I year or less 4

Total ; 18

Living with Minor Complications
Post-operative period , No. of cases

10 years i

9 years i

8 years i

4 years i

Total 4

Living with Metastases
Post-operative period No. of cases

8 years 7 months 1

7 years i month i

6 years 4 months i

S years 3 months 4

4 years 8 months i

3 years 4 months '

i

2 years i

Total 10

Note.—Some of these cases are remarkable, having been kept alive for years by X-ray therapy.

Deaths from Recurrent Cancer
Post-operative period No. of cases

Less than one year 22

One to two years 18

Two to three years 5

Three to five years 10

Over five years 7

Total 62

35
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Note.—None o£ the late recurrences in this series was over eight years..

We have observed that the majority of patients that died within one year from the date of operation

had internal metastasis—and in the majorityof cases the course of the disease indicated that the metas-

tasis existed at the time of operation. These patients should not have been operated upon, but there does

not seem to be any way of predetermining the presence of internal cancer in all cases.

The primary mortality following the radical operation for carcinoma of the breast at

the present time, and in the hands of experienced operators, is approximately i per cent.

A small minority of deaths that occur after operation are avoidable, but the great majority

are entirely accidental and due to post-operative comphcations of which the most im-

portant are cerebral and pulmonary embolism, cardiac dilatation and pneumonia. In

using the term avoidable we, of course, refer to a lack of conservatism in accepting cases

for operation in which organic disease of the kidneys or other organs makes any operation

hazardous. On the other hand, it is justifiable to take a greater surgical risk in dealing

with a malignant process than with a chronic condition, such, for instance, as hernia.

In view of the extensive operation performed at the present time, the advanced age and

concomitant organic defects of many of the patients, a mortality rate of i per cent, is ex-

tremely low. In Billroth's first series of cases the primary mortahty rate was 23.1 per

cent, and only 4.7 per cent, of his patients were alive and apparently well three or more
years after the operation. The patients included in this series were operated upon in pre-

antiseptic days, and the high mortality rate is, of course, attributable to infection. In-

completeness of the operation explains the small percentage of cures obtained. With
the introduction of asepsis and antisepsis, there was an immediate and decided

improvement, not only in the primary mortality rate, but alsoin the number of cures

reported. This is well shown in Tables II and III. It will be observed that Hilde-

brand reported a mortality rate of 7.2 per cent, for patients operated upon in the decade

1875-1885, a rate practically one-third of that obtained prior to his time. In the suc-

ceeding decade (1885-1895) this rate was reduced approximately 50 per cent. InHalsted's

first series, reported in 1894, 76 consecutive cases were subjected to the radical operation

without a single death. The fact that a more extensive operation was performed in this

series makes the result all the more remarkable for this early stage in the development

of the modern technic of breast amputation. Rotter, who was an early exponent of the

radical operation, had the low mortality rate of 3.5 per cent. Since 1890 the radical

operation has come into more general use. The operation devised by Halsted has been

performed most frequently by American surgeons, and the lowest mortality rates follow-

ing its use have likewise been obtained in this country. An average mortality rate of 2.61

per cent, has been obtained by the foreign and American surgeons whose reports appeared

after 1890. These reports are included in Table II. This estimate is based on the

results obtained in thousands of cases. It expresses the results as regards primary

mortality after 25 years' experience with the radical operation in its various forms. At
the present time there can be no doubt that the above figures would be too high if

only the work of the most experienced operators was taken into consideration. As

an index of the results obtained by the average surgeon throughout the world, we
believe it is approximately correct. Rodman states that less than i per cent, of 2133

patients operated upon in the years 1893-1903, by 21 American surgeons, died as a direct

result of the operation. In 1904 Warren reported a series of 100 consecutive cases with-

out a death. In larger series the lowest death rate has been obtained by Judd (Mayo
clinic) and by ourselves. Of 609 patients subjected to the radical operation, 1902-1912,

by Judd and his associates, 3 deaths occurred as a direct result of the operation, a

mortality rate of 0.049 pcr cent. We had 2 deaths in a series of 370 consecutive cases
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(reported in the Jour. Am. Med. Assn., 1913), giving a mortality rate of 0.054 per cent.;

in our present series of 506 cases there were 5 primary deaths, a mortality rate of 0.98 per

cent. Fatalities following the radical operation for carcinoma of the breast, as we have

previously stated, are usually due to complications which may follow any major opera-

tive procedure. One of our patients died of post-operative pneumonia. The second

fatality in our series was due to uremia; another was due to sepsis; while two died of

endocarditis. A patient of Judd's died as the result of pulmonary embolism, another of

Table II.

—

Primaey Mortality Rate

Investigator, name and date Number of cases
|taHt?rper'?e°n't.

Cause of deatli

V. Wlniwarter (Billroth) 1867-1875

Oldekopp, 1850-1878

Teetze, 1878

Dietrich, 1872-1880

ScHMTT), 1S71-1885

Heldebrand, 1875-1885

Schmidt, G. B., 1877-1886

Rotter, 1882-1887

Potjlsen, 1870-1888

Fink, 1879-1888

Dietrich, 1880-1889

Horner, 1881-1893

Halsted, 1889-1894

Mahler, 1887-1897

Ghleke, 1882-1899

Gebele, 1890-1899

ScHEu, 1890-1900

Schroder (Ehrich), 1875-1901

Schmidt, 1884-1902

Finsterer, 1877-1903

Tietze, 1897-1903

Steinthal, 1892-1904

Schwarz, 1896-1904

wunderli, 1881-i905

Paus, 1910

Schwarzkopf (Wolfler), 1895-1910

ScHLOFPER (Innsbruch) 1904-1911 \ Schwarz-

ScHLOFFER (ZaMstock) 1904-1911 Jkopf

JUDD (Mayo), 1902-1912

Rodman, 1893-1903

Halsted, 1907

Warren, 1904

Greenough, Simmons and Barney, 1907.

Deaver, 1898-1913 (inclusive)

76

609

2133

(21 American

surgeons)

232

100

416

506

23.1

10.

2

23.1

20.4

14.4

7.2

4-4

3-S

1-7

3-2

7.6

4.2*

0.0

1-3

31
2.6

2.7

4.6

i.o

S-2
1.2

3-S

6.9

2.1

1.0

4.6

3.8

s-s

0.049

Less than

I per cent.

3-6

0.09S

(AH private patients.)

(AU hospital cases.)

One pulmonary embolus.

One sepsis.

One diabetes.

One of endocarditis.

One of endocarditis.

One of uraemia.

One of pneumonia.

One of sepsis.

*NoTE.

—

Since Horner's report, an average mortality rate of 2.61 per cent, has been reported.
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diabetes, coma coming on immediately after operation. We have been unable to find

the report of a patient dying of shock either during or following operation. No patient

appears to have died as a result of hemorrhage, although this complication occurs soon after

operation in a very small number of cases as the result of the slipping of a ligature, and

sometimes necessitates opening of the wound. Sepsis rarely occurs, although it is the

most frequent local cause of death after the radical operation. A low-grade septic in-

fection, however, proved fatal in a recent case of our own. It was necessary in this case

to resect a large segment of the axillary vein because of extensive carcinomatous in-

volvement of the summit of the axilla. The skin flaps became necrotic, and a low-grade

sepsis set in, and despite free incision and drainage, proved fatal. A similar case is

included in Judd's statistics. The high mortality rate recently reported by Schwarzkopf

from the clinics of Wolfler and Schlofier well illustrates the influence of organic disease

in raising the percentage of deaths following operation. The author excuses the dispro-

portionately high death rate of 4.26 per cent, with the statement, "The material neces-

sitated operations on rather aged and weak women." In Schwarzkopf's series of 321

patients, there were eight cases of pulmonary tuberculosis, three of organic heart disease,

eleven were arterio-sclerotic, three were pregnant, eight of the patients had goiters, in

one instance due to metastatic adeno-carcinoma, one patient was diabetic and another had

recently been operated on for uterine polyp. Complications of this nature together with

the advanced age of many of the patients satisfactorily explains Schwarzkopf's mortality

rate which seems, at first sight, very high.

Percentage of Cures.—Even if a patient remain free of carcinoma for a period of

three or more years after operation, we cannot be sure that recurrence will not still take

place. The longer this period of freedom, however, the less likely is it that the disease

will remanLfest itself. It is unjustifiable to fix an arbitrary time limit and to pronounce

that patient forever free of the danger of recurrence of the disease whose post-operative

life has extended beyond this limit of time and in whom no evidence of carcinoma can be

found. It is necessary, on the other hand, to know the shortest time after operation when

the danger of recurrence is minimal. The fifth year after operation is generally accepted

as the time when it is safe to give a positive opinion of the permanency of an apparent

cure in carcinoma of the breast. Recurrences after this time, while exceptional, cannot

be disregarded in prognosing the individual case. Volkmann's three-year limit has been

found insufiicient, for in a large number of patients, recurrence, usually metastatic in

type, manifests itseK between the third and fifth years after operation, and in our own

series of cases there is a difference of 8 per cent, between the number of patients living

after the three- and five-year limits. Local recurrences during this same period are ex-

ceptional. Barker has estimated that 30 per cent, of patients who are apparently well

three years after operation for carcinoma of the breast die of carcinoma. This estimate

is confirmed by Schwarzkopf, 29.4 per cent, of whose patients were alive and well, as far

as could be determined by physical exanaination, three years after operation, while only

21 per cent, were alive and free of recurrence at the end of the fifth year after operation.

The reader will note the remarkable similarity between these figures and our own (Table

I). The patients who died in the interval all showed unmistakable evidence of re-

current carcinoma. Smith (quoted by Finney) found only 17 per cent, of his patients

free from carcinoma five years after operation in a series in which 43 per cent, had been

apparently well at the end of the third post-operative year. This disproportion is

decidedly less marked in Judd's experience. Bloodgood suggests that eight years be

accepted as the limit of time of recurrence for practical purposes. His reasons for

i
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offering this suggestion are as follows: "In 213 complete operations, recurrences not

in the region of-the wound have occurred from three to eight years after operation; the

average duration of hfe has been 6.9 years. These figures show that freedom from

evidence of carcinoma after operation for eight years may be considered a permanent

cure." Steinthal has studied the subject most carefully in a series of cases which he

reported at intervals of three years on three successive occasions. In the milder cases, he

claimed 78.5 per cent, of "cures" in 1905; in 1908, 71.4 per cent., and in 1911, 64.2 per

cent. For the more severe cases, the figures for the three reports are, in order, as

follows: 29.4 per cent., 26.4 per cent, and 23.5 per cent. The foregoing statistics prove

beyond a doubt that three years of freedom from recurrence after the radical operation for

mammary carcinoma does not insure a permanent cure. Steinthal's figures, on the other

hand, indicate that as many recurrences take place between the sixth and the ninth years

after operation as between the third and sixth years, thus confirming Bloodgood's obser-

vations. The greatest danger of recurrence is undoubtedly during the first three years

after operation. The probabihty of recurrence in a patient who has shown no evidence

of the disease during the first three post-operative years, is in inverse ratio to the length

of time that has elapsed beyond this limit. Steinthal's figures seem to contradict this

statement, which expresses, however, the belief of the great majority of surgeons at the

present time. In Table III we have given the comparative statistics of various opera-

tors relative to the percentages of operative cures obtained. These figures are based

on the three-year limit of recurrence. It will be observed that the first marked increase

in the percentage of operative cures was reported by Ktister, who it will be remembered,

was the first surgeon to practice the routine exploration and cleansing of the axillary

space. It will also be noted that since the time of Halsted's introduction of the radical

operation there has been a steady increase in the percentage number of operative cures

obtained. His figures (38.3 p'er cent.) may be accepted at this time to express the chances

of operative cure in the average operable case of carcinoma of the breast, when operated

upon by an experienced surgeon. This, of course, does not take into account any one of

the many factors that influence the prognosis of the individual case. It merely expresses

the average result obtained in operable cases under ideal conditions of treatment.

There can be no doubt but that the average percentage of cures obtained by surgeons

throughout the world is much lower than that obtained by Halsted. In 1913 Deaver

reported a series of 370 cases of mammary carcinoma of which the end results were

known in 75. Of these, 16 (21.3 per cent.) were ahve and well three or more years after

operation, on an average of seven years after operation. In the present series there are

506 cases and of these the end results are known in 150. All of the latter cases were oper-

ated upon three or more years ago. As is shown in Table I, 34 per cent, of these 150

patients are living and well three or more years after operation, and 26 per cent, are living

and well five or more years after operation. Since 1895 the results of the operative

treatment of carcinoma of the breast, while encouraging when compared with those ob-

tained in previous decades, fail to show that decided improvement which the high

perfection of modern operative technic would seem to warrant. On the other hand,

there has been a steady, though small, increase in the percentage of cures obtained during

the past 20 years. These results are due we believe to the fact that patients come for

operation at an earlier stage of their disease than formerly, but not early enough to insure

any decided and sudden improvement in the results of operation. The operation itself,

we believe, has about reached the limit of perfection. In prognosing the individual

case of carcinoma of the breast, the following facts must be taken into consideration

:
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(a) Age of the patient.

(b) Sex of the patient.

(c) The mahgnity of the tumor.

(d) The duration of the disease.

(e) The local condition of the disease.

(/) The comparative probability of local,

regional and metastatic recurrence.

(g) The method of treatment employed.

(h) Complications that increase the ma-

lignity of the tumor-lactation, etc.

Table III.

—

Comparative Operative Statistics. Number of Cases "Cured'

Investigator, name and date
Number Cured three-year

|
Cured, five-year

of cases limit, per cent. \ limit, per cent.

V. Winiwarter (BUlroth) 1867-1875.

Oldekop, 1850-1878

Henry (Fischer) 1871-1878

Sprengel (Volkmann) 1874-1878

ScHMiD, H. (Kiister) 1871-1885

Hildebrand (Konig), 1875-1885

Schmidt, 1877-1886

Rotter, 1882-1887

Poulsen, 1870-1888

Fink (Gussenbauer), 1879-1888

Dietrich (Lucke) 18S0-1889

Horner, 1881-1893

JoERSS, 1885-1893

Halsted, 1889-1894

Mahler, 1887-1897

Guleke, 1882-1889

Gebele, 1890-1899

ScHEU, 1890-1900

rosenstein, 1896-i9oo

Schroder, 1875-1901

Steiner, 1897-1901

Schmidt, 1884-1902

Finsterer

Steinthal, 1892-1904

schwarz, 1896-i904

Warren, 1904

Meyer, Willy, 1905

Halsted, 1907

Wunderli, 1881-1905 (1881-1905*. .

.

Paus, 1910

Schwarzkopf (Wolfler), 1895-1910..

Schwarzkopf (Schloffer), 1904-1911.

Schwarzkopf (Schloffer), 1904-1911.

Judd and Sistrunk (Mayo clinic), 1902-1912*

Smith, (quoted by Finney), 191 1

Deaver, Mcfarland and Herman

76

(So6)

No. traced

150

4-7

II.

7

9.0

II.

o

21-S

22.5

18.8

12.0

20.0

16.0

16.2

19.4

28.

5

4S-0

22.7

21.

1

16.0

28.3

26.0

33-3

16.6

33-3

35-8

38.3

20.0

31-4

29.4

27.7

Hospital cases

42.8

Private cases

44-7

43-0

34-0

29.8

17.0

26.0

* These figures are based on the cases which they were able to trace, and not on the total number of cases.

Age and Sex.—Carcinoma of the breast is said to be especially fatal m young subjects.

The degree of malignancy of mammary carcinoma is said to be in inverse ratio to

the age of the patient. In certain instances we find a very malignant neoplasm in the
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breast of an aged person, but this is exceptional, and while marked degrees of malignancy

are manifest in tumors growing at all ages before the menopause, as a general rule, the

most marked examples occur in women under 35 years of age. It is likewise exceptional

to find a low grade of malignancy in a carcinoma of the breast occurring in a woman

under 30 years of age. Judd and Sistrunk, however, have five patients under 30 years

of age upon whom they have performed the radical operation for mammary carcinoma,

and who were alive and apparently well from two to nine years later. In young patients

the malignant nature of the disease is more likely to be mistaken, and the patient allowed

to go untreated until the disease advances to the inoperable stage. Schwarzkopf re-

ports 15 cases in patients under thirty years of age all of which were rapidly fatal, not-

withstanding comparatively early and radical treatment.

As the following tables show, our experience regarding the prognostic significance of

age in cases of mammary carcinoma is, in some respects, unique. We have separated

the cases of which we have complete records, into three groups: one group comprises all

who were 60 years of age or over at the time of operation; another those under 35 years

of age; while the third group comprises all of the remaining cases. The prognostic sig-

nificance of age in the last group, that is, patients between the ages of 35 and 60, is of

relatively slight importance and we have therefore omitted these figures. Forty-one

of the 17s cases, of which we have complete records, were women under 35 years of age

or over 60 3'ears of age. These patients are divided as follows: (a) Those living and

well; (b) those who have died as the result of metastatic cancer; (c) those alive but with

evidence of metastatic cancer; (d) nine cases that occurred in women who were operated

upon after the age of 70.

Group (a) Patients Living and "Well.—The noteworthy feature of this group is that

II in whom the disease appeared before the age of 35 years are now living and well, and

as the next table shows, only two patients who were operated upon before this age have

died as the result of recurrent or metastatic cancer. These figures are at variance with

Table IV.

—

Patients Living and Well

Group (ffi); patients over 60 years

Post-operative time interval Age at time of operation Operation

12 years

12 years

II years

3 years

2 years

2 years

Simple

Radical

Radical

Radical

Radical

Radical

Group (6), patients under 35 years
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those given by Schwarzkopf and would seem to refute the generally accepted opinion

that cancer of the breast is a very fatal disease in young women. The series is too small,

however, to warrant any final conclusions being drawn, but we have not met with any

large series of cases that occurred in young women and in which the disease was rapidly

fatal.

One of the patients in this group, a woman aged 34, had carcinoma of both breasts;

radical amputation was done double 11 years ago and the patient has since been in

excellent health. Another patient, a woman aged 31 years, was operated on eight

years ago (Jan. 30, 1907) for carcinoma of the left breast; about one year later the

right breast was removed for what was thought to be a metastatic carcinoma but which

proved to be an adeno-fibroma. This patient writes us (Jan. 30, 191 5) that she has

borne a child since the last operation and that she has perfect use of her arms.

Table V.

—

Patients Dead or Metastasis

Group (a), patients under 35 years

Post-operative Age at time
time interval of operation

Operation

Radical14 months 22

This patient had a radical amputation of the right breast May 28, 1903. Radical removal of the

left breast and excision of recurrence on right side of chest Nov. 28, 1905; died, July 22, 1906. Re-

currence on chest wall six months after last operation.

Group (6), patients over 60 }'ears

Post-operative
time interval
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lungs and in the vertebrae. She was immediately placed under the care of Dr. Pfahler who has since

treated her with the A'-rays. The patient reports (June i, 1915) that she has gained in weight, is feeUng

well and is able to do her own housework.

The second case was a woman aged 27 years. The right breast was removed in September, 1910.

Recurrence took place in the axUla and in August, igi3, the axilla was cleansed and the pectoral muscles

were removed. (The radical operation should have been performed at the time of the first admission

to the hospital.) This patient reports (June i, 1915) that the growth has recurred on the chest wall and

that she is bedridden most of the time.

Group (J), patients over 60 years

Age at time
of operation

Operation

6 years 74 Radical

(Recurrence in the opposite breast two years ago—increasing in size.)

2 years 66 Radical

Table VII.

—

Patients Dead of Intercurrent Disease

Group (a), under 35 years of age

There are no cases to be included in this group.

Group (6), over 60 years of age

Time interval since operation
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The age of the patient, therefore, is most important as a prognostic index in mam-
mary carcinoma in youth and old age. In the intermediate decades, it is of slight

significance. The percentage of deaths according to ages in the series reported by Judd
is given in the following table:

Table IX.

—

Percentage of Deaths According to Ages
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ous and Paget's types are not included in his list. It will be observed that 48 per

cent, of the patients who had tumors of the medullary type are reported as cured of the

disease. This experience is at variance with that of the great majority of surgeons.

Table XI.

—

Halsted

Type of the disease Number of cases Numberof" cures" .Percentage number of "cures"

Cancer cysts

Adeno-carcinoma

Medullary

Circumscribed scirrhus. .

.

Small infiltrating scirrhus

Large infiltrating scirrhus.

33-3

7S-0
48.0

3S-0
20,5

In the large series reported by Schwarzkopf from Wolfler's clinic in Prague, 44.7 per

cent, of the cases of scirrhus carcinoma, and 18.9 per cent, of those with the simplex

variety were cured by radical amputation. AH of the patients with the medullary type

of the disease were dead as the result of recurrence or showed evidence of recurrence

within three years after operation.

The duration of the disease is the most important factor to be taken into con-

sideration in determining the curability of mammary carcinoma. Metastasis almost

invariably occurs, and while the period elapsing between the onset of the disease and the

involvement of other organs and tissues varies considerably, the fact remains, that

the chances of operative cure decrease with each day's neglect of surgical interference.

A few exceptions to this general rule are found in cases of the fibrosing type of the disease

occurring in aged women. This variety of mammary carcinoma is essentially chronic

and shows little tendency to metastasize. It runs a protracted course, the patients

frequently surviving 10, 20 or even more years from the time of onset. In a definite

proportion of these cases, the patients will live longer if palliative treatment is employed

rather than operation. We do not refer to the early stages of carcinoma of the breast

in aged women in which the future course of the disease cannot be foretold, but of those

cases in which the patient is first brought to our attention several years after the onset

of the trouble, and with the breast presenting the typical picture of a " withering, atrophic

or scirrhus breast." Surgical interference not infrequently excites a greater rapidity of

growth in malignant processes of this type and materially shortens the life of the patient.

Even in the absence of all evidence of metastases and in cases otherwise suitable for

operation, we are inclined, in dealing with cases of this kind, to advise against operation.

The duration of the disease under these circumstances has obviously a different influence

on the prognosis than is the case with the ordinary operable form of carcinoma of the

breast. Before entering upon a detailed study of this latter phase of the subject, let us

consider, in an abstract way, the attitude of the profession relative to the operative

treatment of tumors in general, basing our opinion on the duration of malignant disease

in patients referred for operation. In reviewing any series of cases of carcinoma affect-

ing any organ we find that a much longer period of time has elapsed between the time of

onset of the disease and the time of operation, than is justifiable in the light of our

present knowledge of the evil effects of procrastination in advising operation. This fault

is, of ocurse, not attributable entirely to the physician. The fact remains, however, that

malignant disease is subjected to operation at a comparatively late date. The average

length of time the disease had existed in our series was 30 months. Several of these
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patients had noticed a lump in the affected breast many years, in one instance 20 years,

before the cHnical evidence of malignancy became manifest. In our cases giving a family

history of carcinoma, 22.9 months on the average had elapsed between the time of onset

of the disease and the time of operation. In cases well three or more years after opera-

tion, only 16 months had elapsed. Ulceration and local metastasis had occurred in 31

per cent, of a series of 200 patients referred to us for operation. These are late symptoms

and of exceedingly evil prognostic significance. At least 25 per cent, of all cancer

patients referred to us for operation are found to be inoperable. Among the cases of

superficial malignancy seen by the surgeons of Pennsylvania in 1911, 32 per cent, were

found to be inoperable. It is a safe prediction to make, that an even greater proportion

of inoperable cases was found among those occurring in the internal organs. In the

operable cases reported by Schwarzkopf, 14.4 months on the average had elapsed from

the onset of the disease to the time of operation. In the inoperable cases, the disease

was of 16.9 months' duration. Primrose states that 14.37 months is the average duration

of mammary carcinoma at the time of operation. His tabulation of cases relative to the

duration of the disease is as follows:

Operated upon in less than one year 54. 5 per cent.

Operated upon in less than six months 35 4 per cent.

Operated upon in less than three months 19.0 per cent.

Operated upon in less than one month 8.4 per cent.

According to our figures, the duration of the disease exceeds that given above, but this

can probably be explained by the fact that many of our patients gave the history of a

symptomless lump in the breast of several or more years duration, and this was looked

upon as the initial symptom of the disease. These figures show without question, that

malignant disease of the breast is subjected to operation at a comparatively late stage

of the disease. In treating specifically of the duration of the disease as a prognostic

factor, it must be considered both from the standpoint of its local and metastatic effects.

Regardless of the duration of the disease, the prognosis is bad in a patient whose breast

is deeply ulcerated, and in whom metastatic nodules are palpable in the supra-clavicular

space. The prognosis is obviously better in a patient whose disease has existed for three

years but is locaUzed to the breast, than in one whose disease while of only two months'

duration has already involved the liver or other internal viscera. These are self-evident

facts, but they must be remembered in order that we may avoid laying too much stress

on the duration of the disease in prognosing carcinoma, which in exceptional cases fails

to follow any definite law as regards the time of dissemination. As a general rule,

however, there is a more or less constant relationship between the physical state of

the tumor and its duration. The local condition rather than the duration of the disease

is of the greatest prognostic value.

The significance of the local condition in determining the probability of surgical cure

in carcinoma of the breast is well shown in the following table which is taken from

Greenough's studies of a series of cases operated upon in the Massachusetts General

Hospital.

Ulceration of the skin overlying the tumor, and adhesion of the tumor to the struc-

tures beneath the breast, are of the gravest prognostic significance. When the tumor is

fixed to the chest wall there is little or no hope of operative cure. Many surgeons, es-

pecially the Germans, advise resection of a portion of the chest wall, and occasionally an

apparent cure is obtained. This has never appealed to us as worthy of trial in view of
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tJie difficulties associated with less advanced cases in obtaining satisfactory operative

results. In certain instances it is justifiable, perhaps and it is in this class of cases where

complete removal of the disease is impossible, that some efficacious supplementary

method of treatment is especially needed.

Table XII.

—

(Greexough, Simmons .\nd B.^rney)

Number of Per cent.
cases successful

Tumor adherent to the skin 262 16.0

Skin not involved 71 32.0

Tumor adherent to chest wall , 45 1 1 . o

Tumor movable on the chest wall 194 21..0

Axillary glands palpable 236 12.0

Axillary glands not palpable 117 19.0

Bilateral involvement 6 00 . o

Ulceration present 60 6.5

Non-ulcerative 316 21.0

Supra-clavicular glands enlarged 40 0.5

If the pectoral fascia only is involved, a better prognosis can be given than if the mus-

cles are deeply infiltrated. This cannot be determined absolutely before operation. It

will be observed that Greenough reports 11 per cent, of cures in cases with tumors

adherent to the chest wall. This is a very high proportion and exceeds that of any

other writer. We have^ rarely indeed succeeded in curing a patient of mammary carci-

noma in whom the tumor was adherent to the underlying structures. Schwarzkopf

reports eight cases in which the tissues underlying the breast were involved, without a

cure. Ulceration and adhesion of the tumor to the skin, he believes, are not necessarily

bad signs since 17 per cent, of 87 cases presenting these complications were cured by

operation (three-year limit).

Warren states that only 5 per cent, of cases of this nature are cured by the radical

operation. He adds that operative cure is most exceptional in patients in whom the

malignant process has invaded the chest wall, or has disseminated itself throughout

the pectoral skin adjacent to the breast in the form of lenticular deposits.

Primary bilateral mammary carcinoma is practically always fatal regardless of the

apparent lack of metastases. In many of the cases considered to be primary, however,

it is probable that the one organ is involved as a result of metastases from its fellow

of the opposite side,' and under these circumstances, the malignancy of the second organ

denotes an advanced stage of the same process of the organ primarily involved. Cases

are occasionally reported in which operation for recurrence in the breast of the opposite

side has been successful in permanently curing the disease. Judd, in speaking of

primary bilateral carcinoma of the breast, classifies this condition with acute carcinoma

occurring during lactation as the most fatal form of the disease.

Retraction of the nipple is a late symptom when considered from the prognostic

standpoint. Of our own patients well three or more years after operation, only 12 per

cent, had had this symptom, and in only 18 per cent, of the cases was attachment of

the tumor to the skin noted in the history. Warren stated that 42 of his cases were

cured who were operated upon before a visible growth appeared, and that only 17 per

cent, were cured when a visible growth was present but before attachment to the skin

took place.

The size of the tumor is believed by Schwarzkopf to have prognostic significance.
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The results of his observations relative to this point are summed up in the following

classification:

Cases Cured Per cent.

Tumor not larger than a hen's egg 198 37 34. 26

Tumor size of an apple 99 . . 1 2 . 00

Largest size 20 . . 5 00

Multiple tumors 9 2 22 . 00

Those cases operated upon in Schloffer's clinic (Schwarzkopf) are grouped according

to their severity in the following manner:
Cases Cured Per cent.

Tumor small and movable, axillary glands palpable 24 8 33-3

Tumor small and movable, clavicular glands palpable 5 o 00.0

Tumor small, not freely movable, a.xillary glands and
clavicular glands palpable 4 o 00.0

Jennings quotes a table which Horing constructed from the post-operative results in

a series of 200 cases operated upon in the Katherine Hospital of Stuttgart, showing the

relative prognostic significance of the local signs of mammary carcinoma.

Hoeing's Classification:

Group I.—Cases of apparently slow growth. Tumor only a centimeter in size, lying entirely in

the gland substance. In axilla, one or more small glands usually first discovered at operation.

Seventy-six per cent, free of recurrence three years after operation.

Group 2.—Distinct nodule present. Adhesions of the skin or deeper parts. Glands palpable in

axilla. Twenty-eight per cent, free of recurrence three years after operation.

Group 3.—Greater part of the breast involved. Tumor firmly involves the skin and deeper parts,

and often the supra-clavicular glands are involved. None alive three years after operation.

Edema of the tissues surrounding the breast is usually caused by cancerous lym-

phatic obstruction and must, therefore, be considered of grave prognostic significance.

A small minority of patients presenting this complication, however, are cured by the

radical operation which should not be denied them in the absence of other positive

contra-indications to operation. In rare instances the same statements apply to cases

with edema of the arm.

The most important local or regional complication of mammary carcinoma, from

the standpoint of determining the curability of the disease, is undoubtedly that of metastatic

involvement of the axillary and supra-clavicular lymph nodes. It is not always possible,

however, to learn by physical methods of examination the exact condition of these

structures. An absence of palpable enlargement does not invariably mean an absence of

carcinomatous involvement, nor does the increase in the size of the nodes per se prove the

presence of malignant metastases. This latter may be due to any one of a number of

causes, usually infectious in nature, without any relationship whatsoever with the mahg-

nant process in the breast. The following remarks apply to cases in which actual involve-

ment of these lymphatic structures had occurred as proven at the time of operation

by gross examination or by microscopic studies. In this connection the work of Halsted

is the most complete and extensive reported up to the present time and we have therefore

included his complete list of tables. These tables show, as Halsted has remarked, that,

"notwithstanding the present-day extensive operation, death from metastasis occurs in

23.4 per cent, even in cases with microscopically negative axilla." "Fortunately we no

longer need the proof which our figures unmistakably give, that the slightest delay is

dangerous and that other things being equal, the prognosis is quite good in the early
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stages of breast cancer, two in three being cured, and bad, three in four succumbing,

when the axillary glands are demonstrably involved." In our own series of cases 90

per cent, of 59 patients dying of early recurrence, had palpable axillary involvement

at the time of operation. Of 16 patients alive after the three-year limit, 25 per cent,

had demonstrable axillary involvement at the time of operation. It is evident that

metastases to these structures is a late symptom of grave prognostic significance. The

gravity of axillary lymph-node involvement increases as the invasion approaches the

lower cervical chain. In the opinion of many surgeons, involvement of the supra-

clavicular glands is a contra-indication against operation. It will be observed that

Halsted reports 7 per cent, of cures among 44 cases with this complication. Guleke

and Finsterer each record a case of a patient well four years after operation. Pilcher

has had two successful cases, one of which was well four years after the operation, the

other six years .after. Judd states that patients with carcinomatous involvement of

the lower cervical lymph chain live longer and more comfortably if not operated upon.

The experience of Schwarzkopf illustrates the possibility of cure in patients presenting

this complication. In only two of the cases he reported as cured of the disease, was

the diagnosis confirmed by microscopic examination however. He attributes the

favorable outcome to a low degree of malignancy rather than to the effects of the opera-

tion. Schwarzkopf's figures are both instructive and interesting.

Table XIII

—

Schwarzkopf.—Patients with Supra-clavicular Glandular Involvement

Died from two to eleven months after operation 9

Died immediately after operation i

Died within one year after operation 7

Died within two years after operation 6

Died within three years after operation 3

Living three years after operation i

Cured, died thirteen years after operation of intercurrent disease i

Cured, died eight years after operation of intercurrent disease i

Cured, died four years after operation of marasmus i

Living, nine years i

Fate unknown 10

Total 41

It is evident from the foregoing facts that the local condition of the disease is most

important as a means of estimating the probabihty of cure by operation. Though it is

not always possible to determine the degree of metastatic involvement by physical

examination, the presence of palpable glands in the axillary and supra-clavicular spaces,

of ulceration, adhesion of the tumor and retraction of the nipple, are local signs of

grave prognostic significance.

Halsted's Tables

Symbols used in the tables

Complete axillary Group l . Supra-clavicular glands removed at the first operation,
operation. Group 2. Supra-clavicular glands removed secondarily.

Group 3. Supra-clavicular glands not removed. '

Letters, A, B, C, D, indicate the degree of axillary involvement.
A. Base of axilla only involved.
B. Base and mid-axilla involved.
C. Base, mid-axilla and apex involved.
D. Veins intimately adherent.
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Halsted's Table I.

—

Carcinoma of the Breast
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Halsted's Table III.

—

Carcinoma of the Breast
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period. The average length of life in patients in whom the radical operation has been

performed but who are not cured is, according to Bloodgood, 4.5 years. The same

author gives 2.26 years as the average duration of life in this same class of patients who

develop local recurrence, and 2.16 years in those with regional recurrence. Finney esti-

mates that cases operated upon but not cured live 30 to 38 months—a gain of 10 months

over similar cases not operated upon. In a series of 131 cases in patients who died of

recurrence Schwarzkopf found that death took place in the average case seven months

after operation, the shortest period being seven weeks, the longest 42 months. This is

the shortest average period of freedom from recurrence reported by any recent writer and

it will be of interest therefore to study the operative technic employed in Wolfler's

clinic, where the patients included in this series were treated. This we will do later.

Late Recurrences.-^Recurrence of mammary carcinoma five or more years after

operation must be considered exceptional. The probabilities of local recurrence within

a year after operation have already been alluded to, as well as the greater likelihood of

metastatic recurrence at later periods. It is a surprising fact, however, that in cases

of so-called late recurrence—that is, in those occuring 10 or more years after operation

—the local type predominates. Thus Ransohoff, who has collected 37 cases in which

recurrence took place seven or more years after, found that the disease reappeared

locally in 26 instances. In explanation of late recurrences it has been suggested that

only a few cells are left behind at the time of operation and that a number of years are

necessary for that degree of malignant hyperplasia to take place which permits of

clinical demonstration. It is believed by some that the so-caUed recurrent cancer is,

in most instances, an entirely new process, entirely unrelated with the primary disease

and dependent upon a cancer predisposition in the operative scar. It is a well-known

fact that carcinoma develops in scars of traumatic origin many years after the receipt

of the injury. The late occurrence of the carcinoma under these circumstances is

used by the exponents of the latter of the above theories as an argument in support of

their claim. More scientific deductions, however, can be drawn from Theilhaber's

views. He believes that carcinoma is dependent upon anemic states of the tissues and

that—in the case in point—late recurrences are explainable on the grounds that the

production of an anemic state depends upon the contracted condition of the operative

scar which in many instances, takes years for its production. It is believed by many

surgeons that so-called late recurrences in the internal organs from primary disease

of the breast in the majority of instances are new processes without relationship to the

previous trouble. It is quite rational to believe that a patient who has had carcinoma

of the breast has a more marked tissue predisposition to mahgnancy than one who has

not had carcinoma, despite the fact that the former has remained apparently well for

a number of years after operation.

We, however, are inclined to look upon the majority of cases of visceral carcinoma

occurring in patients who have previously been operated upon for carcinoma of the

breast, as recurrences of the original disease. We are, however, willing to admit the

possibility of the development of an independent malignant process in patients who

have been cured of the disease in another part of the body, as is especially true of carcino-

mas remote from the primary seat and without lymphatic relationship with the latter.

We beUeve that carcinomas of the liver, lung, stomach and other organs which have

direct lymphatic relationship with the breast, are instances, of true recurrence when

they occur in persons who have been operated upon for mammary carcinoma, however

distant, the time for such operation may happen to be. Since the operative cure of
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this disease confers no apparent immunity, a new process may of course arise de novo

in these structures, but such occurrences must be extremely rare.

Late regional recurrence takes place in the cervical glands, the axiUary tissues, in

the tissues of the chest wall and not infrequently in the other breast. Of 35 cases re-

ported by Rotter, 6 occurred in the opposite breast. All portions of the gastro-intestinal

tract and its accessory glands, various parts of the skeletal system, the thyroid gland,

the central nervous and urogenital organs have been mentioned as the sites of late

recurrences of mammary carcinoma. Judd reports five cases in which late recurrence

took place. The time of appearance of the disease and the areas involved in these

cases were as follows: one general carcinosis (nine years after operation) one pulmonary

(five years and eleven months after operation), one hepatic (sLx years and five months

after operation), another "internal" (sis years and five months after operation) and one

recurred locally 12 years after operation. The latest period at which recurrence of

mammary carcinoma is said to have taken place is reported by Verneuil in a patient

whose breast was amputated 30 years before a remanifestation of the disease occurred.

We have seen carcinoma develop in the scar of a breast amputation which had been

performed 20 years before. The following list of cases illustrates the time at which

late recurrences are said to occur. It will be observed that Schroder and Finsterer

collected 32 cases which appeared about the twelfth year after operation.

Table XIV.—Late Recurrences
Number of years Number
after operation of cases

Verneuil 30 i

Boeckel 29 i

Matas 24 I

Cheyne 23 i

Bircher 20-30 15

Deaver ' 20 i

Jordan 15 i

Ansperger 6-19 7

Schroder 12 15

Finsterer 12 17

Judd (Mayo) 5-12 5

McNeill 14 I

Plummer 16 i

Powers 17 I

Figures relative to the probability of operative cure of recurrent mammary carcinoma

are meager, although there is a consensus of opinion among surgeons that the prognosis

is very grave. We must not despair of obtaining a cure after a second operation, how-

ever. Life has undoubtedly been prolonged in several of our cases by repeated excision

of nodules occurring in the Une of the operative scar or by total excision of the scar-bear-

ing area together with the adjacent tissues. Our most favorable results in cases of this

kind have been obtained with the combined use of the X-rays and excision. (See

chapter on non-operative treatment.) Warren removed carcinomatous nodules from

the axillary and pectoral regions of two patients who were alive at the time of his report,

10 and 15 years, respectively, after operation. A most remarkable case is reported by
Hutchinson. This patient was operated upon four times, and has remained well for

12 years after the last operation. The treatment included amputation of the second

breast and operation for a recurrence there. Wolbarst operated on a patient for local

recurrence, and 22 years later the disease occurred in the tissues adjacent to the scar of

the second operation. In a series of 100 operations for recurrent carcinoma of the breast,
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Warren reports 5 per cent, of cures. A third operation is justifiable in suitable cases.

The prognosis under these circumstances must be guarded as regards curative effect,

but we can assure the patient that the operation will prolong life, in some instances,

for many years.

The prognosis of mammary carcinoma depends to a great extent upon the method

of treatment employed. From the standpoint of practice, spontaneous cures may be dis-

regarded although they undoubtedly do occur. Packard has recently reported three

instances of spontaneous cure of mammary carcinoma, together with examples of both

sarcomas and carcinomas occurring elsewhere which disappeared without treatment.

The methods employed by nature in effecting the cure in cases of this kind, are most

obscure but there seems to be an absence of chronic inflammatory changes (peri-lym-

phatic fibrosis, Handley), which are associated with the atrophic scirrhus types of car-

cinoma in the breast, which latter is practically curative in some cases. Non-operative

methods of treatment are to be considered of prognostic importance because when used

as supplementary methods to operation in the treatment of inoperable cases, they

materially aid in prolonging life. Their value in these conditions is discussed else-

where. The prognostic significance of the comparative value of the various forms of

operation remains for consideration. It is generally conceded that the successful treat-

ment of mammary carcinoma demands radical removal of the affected organ at the

earliest possible stage of the disease. As a general rule it may be stated, that the more

radical the operation, the better wiU the prognosis be. Where complete eradication

of the disease is impossible, it is the part of wisdom in many instances to confine ourselves

to simple amputation of the breast, if indeed any operation be justified. More ex-

tensive operative procedures not infrequently excite the disease to greater activity.

Bloodgood states without reservation that incomplete operations hasten death. His

patients upon whom incomplete operations were performed lived on an average of 2.2

years after the operation, while in i5 cases in which palliative treatment was employed,

the average duration of life was 3.2 years. Operation was attempted but abandoned

in 55 cases on account of the impossibility of complete eradication. The average dura-

tion of life in this series was 1.4 years. In stiU another series, the complete operation

was done but the disease recurred. In this group of cases the average duration of

life was 4.7 years. These figures show that death is hastened in cases where the radical

operation is performed but with failure to remove all of the tissues which are grossly

involved. It also indicates that operations which completely remove all of the grossly

involved tissues prolong life even if microscopic portions of the malignant tissue escape

removal and produce recurrence later. Incomplete operations should only be employed

as a means of relieving suffering. There can be no question at this time of the com-

parative values of the Halsted and similar radical methods of breast amputation, and

the less radical procedures, in these cases which are considered operable. Simple

amputation with cleansing of the axilla would suffice in many of the early cases—in-

deed in the majority of cases where the disease is confined to the breast. We can never

be sure, however, that the malignant process is confined to the breast and, therefore,

find no justification for employing a doubtful measure when the radical operation can

be performed with no greater danger to life or future usefulness of the arm, and with

far greater prospects of attaining a permanent cure of the disease. The prognosis, on

the other hand, is better with a simple amputation of the breast in the very early stages

of the disease than with the most radical operation in the verj^ late stages. This is well

shown in Schwarzkopf's work. In severe cases he employed the Rotter or Halsted
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technics, and in only 2 of 39 cases (5.1 per cent.) was cure obtained. His best results

followed amputation of the breast and cleansing of the axilla in early cases (no palpable

lymph glands present). Eighty per cent, of cases of this type were cured. In the

presence of palpable lymph glands, better results followed the radical operation—radical

even to the point of resection of the ribs—than with simple amputation and cleansing

of the axillary space. With the former method, 24.4 per cent, were cured and recurrence

took place in 10.2 per cent, of cases. With the latter, 19.3 per cent, of the patients were

cured and in 34 per cent, of instances the disease recurred. Recurrences took place

at an earlier date in Schwarzkopf's series than in that of any other recent observer

—

a fact which can be attributed, we believe, to the incompleteness of many of his opera-

tions. The prognosis of mammary carcinoma is, therefore, most favorable when the

disease is subjected to the radical operation in its earliest stages. The prognosis is

usually, if not always, grave in cases in which a primary incomplete operation has been

followed by a radical one at a later sitting. The Mayos and others report cures in

patients from whose breasts carcinomatous nodules have been excised. As a general

rule, however, an incision into a carcinomatous breast for diagnostic purposes, excision

of a carcinomatous mass from the breast, or other incomplete operation, render the

prognosis extremely grave, if not absolutely hopeless. Such methods aggravate the

disease and cause traumatic dissemination of the tumor cells. This fact is doubly

important because measures of this kind are apt to be employed in the early stages of

the disease when it is difficult to make the diagnosis. Not infrequently efforts of this

kind turn a favorable prognosis into an almost hopeless one. Bloodgood has been

most insistent as to the necessity of diagnosing the condition at the operating-table and

not waiting for a microscopic diagnosis, unless this can be made immediately by frozen

section. He refers in particular to this danger in relation to cysts of the breast, which

are so frequently encountered in the early stages of malignant transformation.

It is difficult, if not impossible, to estimate the influence of the various modifications

of the original Halsted technic on the prognosis of mammary carcinoma. Extensive

removal of the skin with more extensive removal of the deep fascia, as advised by
Handley, undoubtedly has served to decrease both local and regional recurrences. We
believe that the prognostic efiect of preserving the pectoralis major muscle is an evil

one, and find our view substantiated by Vanvert who obtained only 13 per cent, of

cures in a series of 23 cases in which the Murphy technic was employed (preservation

of the pectoralis major muscle). Removal of the pectoralis minor muscle influences

the prognosis chiefly because better access to the axillary space is thus afforded. Most
of the modifications of the radical operation recently proposed are of slight prognostic

significance. The most important feature, from the standpoint of prognosis, in the

treatment of carcinoma of the breast, is a method of operation that meets the re-

quirements of the original Halsted operation, performed during the incipient stage of

the disease.
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TREATMENT

Operative

Introduction.—The ultimate object of every method of treating carcinoma is

removal or destruction of the cancer cells. Unfortunately, the only effective means
at our disposal for accomplishing this purpose is, in the majority of cases, a more

or less mutilating operation. When operation for any reason is impossible, we
are compelled to resort to some method of treatment that is admittedly inferior so

far as the curative effects are concerned. Perhaps the efficiency of many opera-

tions is in part dependent upon the natural powers of the body to hold in abeyance,

or to destroy the tumor cells that have escaped operative removal. This hypo-

thetical resistance of the tissues to the cancer cells does not remove the obligation

to e.xcise every particle of the new growth and its metastatic extensions in cases

where operation is the indicated form of treatment. Non-operative methods of

treatment including fulguration, radium, carbon dioxide snow and the Z-rays have

shown their superiority to the knife only in the treatment of certain superficial

tumors of the squamous-cell variety. The field of application of radium as a cura-

tive agent may some day be extended to include the successful treatment of cancers

arising in accessible mucous membranes, and, in certain instances, to internal cancers.

A number of carcinomas of the breast have apparently been cured by it. Pfahler

has obtained some brilliant results in cases of our own with X-irradiation.

These agents may promise much for the future, but their use, at the present time,

should be reserved for cases in which operation is contra-indicated, or as supplementary

to operation.

Tlie Selection of Cases Suitable for Operation.—The apparent widespread disrepute in

which cancer surgery is held by the laity is due, in large measure, to a willingness on the

part of many surgeons to accept hopelessly advanced cases for radical operation.

When radical removal of a malignant tumor is advised, the patient and those in-

terested are naturally led to expect some degree of benefit to follow the treatment; lest

a false sense of security in the operation be engendered, the surgical limitations of the

individual case should be explained in detail to some member of the patient's family and

in the majority of instances, to the patient herself. In the event of local or metastatic

recurrence of the disease, there will then be no justification for condemning an operation,

the failure of which was anticipated by the surgeon on the grounds of neglect in permit-

ting the disease to progress so far that operation had become a last resort. This applies

also to palliative operations which are often performed without telHng the patient any-

thing of their nature. In certain instances, it is good practice to remove a sloughing

painful mass, thereby insuring the patient greater comfort for a short period of time, but

without tlie hope of prolonging life. The indications for palliative operations are

seldom met with, however, and in the absence of such, any operation, the purpose of

which is merely to remove as much of the malignant tissue as possible, in cases where

complete removal is clearly out of the question, should be strongly condemned. Opera-

tions of this type contribute neither to the comfort of the patient nor to the prolongation

of life; on the contrary, the end is frequently hastened by exciting the disease to more

active growth.

The future usefulness of incomplete operations for mammary cancer may perhaps be

increased if radium prove to be an efficient agent for destroying deep-seated malignant
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cells, the operation serving to remove the major portion of the diseased tissues, with

post-operative irradiation for the purpose of destroying outlying foci of cancer cells.

We have performed rnany palliative operations in the hope that when followed by
post-operative application of the X-rays, they would prolong life. In the majority of

these cases, the end did not justify the means, and we believe that operations of this

nature are usually of little if any value and, as a general rule, should not be employed.

According to Handley, the positive contra-indications to operation for mammary
cancer are as follows:

(a) When the primary growth has become attached to the bony thorax.

(b) In the presence of cancer en-cuirasse, or of subcutaneous nodules or skin infiltration situated more
than 2 inches from the primary growth.

(c) If there is a fixed mass of growth in the axilla, evidently adherent to its walls.

(d) If there is marked edema of the arm.

(e) If the supra-clavicular glands are enlarged hard and fixed.

(/) If there is evidence of visceral or bone metastases.

(j) If there is incurable constitutional disease, tuberculosis or diabetes for example, likely to be fatal

in a few years at most or to lead to a post-operative fatality.

(h) In the acute forms of carcinoma.

Patients suffering with mammary cancer when referred for operation, are divisible

into five more or less clearly defined classes, viz.

:

(a) Inoperable—cases presenting absolute contra-indications to any form of operation.

(6) Inoperable—but presenting the indications for some palliative operation.

(c) Clinically malignant but apparently operable.

(d) Clinically uncertain but apparently malignant.

(e) Clinically benign but found at the time of operation to be malignant either by gross examination

of the cut surface of the tumor, or by the microscopic appearance of tissue sections.

Class A.—Inoperable cases. The classification of inoperable cases as given by

Handley and which we have just quoted covers practically all of the absolute contra-

indications to operation.

It is not always an easy matter to decide whether an existing constitutional disease

should be a contra-indication to radical amputation of a carcinomatous breast. Even

in advanced cases of chronic myocardial and nephritic disease the operation is often

surprisingly well borne, but it goes without saying that patients with non-compensating

heart disease or impending uremia the result of chronic Blight's disease, should not be

operated upon.

The unmistakable evidence of the presence of distant metastatic foci naturally

removes aU hope of the radical removal of a cancerous breast; their presence, however

does not serve as a contra-indication to the employment of any palliative measure

which promises to insure the patients greater comfort, if only for a short period of time.

In a definite proportion of cases of cancer of the breast we are confronted with the

problem of deciding whether some intra-abdominal, intra-thoracic, or skeletal com-

pHcation is dependent upon the tumor in the breast. This becomes of the greatest

importance in those cases in which the growth in the breast is small and in every respect

suitable for radical extirpation, but in which symptoms suggestive of distant metastasis

are present. It is important to remember that a very small and freely movable mass

in the breast is not incompatible with early and widespread metastasis (see chapter on

prognosis). Operation is not only futile in cases of this kind but, as explained above, is

instrumental in a definite proportion of cases in hastening the death of the patient.
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It is not an easy matter in all instances to decide whether a chronic cough is due to a

long-standing bronchitis or to cancerous involvement of the pleura and lungs. It is

likewise difficult to determine the cause of dyspnea in a patient with a cancerous tumor

of the breast. Asthmatic attacks are sometimes caused by the pressure of cancer

invaded peri-bronchial lymph nodes on the bronchi; more often these attacks are merely

incidental and have nothing to do with the malignant process in the breast. The

differentiation of rales due to inflammatory disease of the lungs from those depending

upon metastatic cancer nodes may sometimes be made by the X-rays.

Fig. 200.—Ulcerating mammary carcinoma of the medullary variety. Inoperable.

Small amounts of pleural effusion or ascites at once suggest the probability of metas-

tasis to the pleural or peritoneal membranes, but it must be remembered that their

occurrence in a patient suffering from mammary cancer is by no means conclusive of

their carcinomatous origin. Not infrequently masses of cancerous tissue are palpable

in the pelves of women with a primary mammary growth. It is not unusual, how-

ever, for a pelvic tumor to occur independently of the growth in the breast so that the

mere finding of a mass in this situation is not a positive contra-indication against opera-

tion. Paget found that mammary cancer is frequently associated with fibroid tumors

of the uterus. Therefore, while it is advisable to examine the pelvic viscera, as a

routine measure, in patients with malignant tumors of the breast, we must not conclude

that every mass found during the course of such examinations, is a metastatic growth.

It is advisable, according to Leaf, to perform exploratory laparotomy in all cases where
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doubt exists as to the nature of a mass in the pelvis of a woman with cancer of the

breast. We have never met with such indications. Care must likewise be exercised

in eliminating from operation all cases in which the liver or other of the abdominal

viscera contain metastatic growths. It is often extremely difficult to determine the pres-

ence or absence of upper abdominal metastases in the absence of palpable nodules on

the surface of the liver or in the absence of enlargement of the liver. Handley states

that epigastric tenderness in a woman with a tumor of the breast should excite grave

suspicion of cancer metastasis.

The skeletal system should be skiagraphed, as suggested by Judd, especially those

parts of it in which metastatic cancer is suggested by the clinical history or by the

Fig. 20I.—Dorsal view of same patient as is shown in following

Frazier.

figure. Patient of Dr. Charles H.

physical findings. Pain in the knee or hip should immediately suggest the probability of

metastasis to the ..upper end of the femur, a frequent location for metastatic cancer

arising primarily in the breast; lumbago, sciatica, lame back, are often due to cancerous

involvement of the vertebral bodies in the lower dorsal or upper lumbar regions. The

mid-point of the humerus is a frequent site for the lodgment of metastatic cancer

cells from the breast and this area should always be examined. The chest in par-

ticular should be submitted to a painstaking physical and fluroscopic examination.

In the presence of a tumor of the breast that has become adherent to the underlying

structures, a skiagraph should be made of the ribs in relation with the tumor; involve-

ment of the latter is an indication of inoperability of the tumor. Mistakes are, of course,

inevitable despite the most careful examination, but many patients will be spared a need-

less operation by routine physical examination.
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It is the duty of the surgeon to determine, as far as is possible, the operability of

each case of mammary cancer; yet it is no less important for the physician to make every

effort to determine the presence or absence of distant metastases before attempting to

discuss the prognostic aspects of the case. This applies to those cases that are apparently

favorable, as well as to those in which the cUsease is obviously more advanced.

The local signs of inoperability in mammary cancer are extensive adhesions

between the tumor and the chest wall including the periosteum of the underlying

ribs and the intercostal muscles, extensive ulceration, widespread "cancer en cuirass
e"

subcutaneous nodules situated at some distance from the parent growth, involvement

of the lymph nodes in the opposite axilla, and extensive supra-clavicular lymph-node

involvement.

The dividing hne between operable and inoperable cases of mammary cancer, when

based entirely on the local condition of the disease, is not clearly defined, and while

opinion among surgeons is not unanimous as to the proper course of procedure in cases

presenting border-line complications, we advise radical operation when the physical

examination indicates that all of the diseased tissues can be removed. In many of these

cases, it is found at the time of operation to be impossible completely to remove the

disease owing to the extensive involvement of the tissues at the apex of the axilla, or in

the posterior triangle of the neck. In a larger percentage of cases, the disease recurs

either locally or in the internal organs, showing that the operation was incomplete or that

internal metastasis had already occurred at the time of operation.

In all border-hne cases, however, we are prone to give the patient the benefit of the

doubt and to attempt the radical removal of the tumor.

Class B.—Inoperable but presenting the indicatiotts for some palliative operation.

The benefits to be derived from operative treatment in cases belonging to this group are

problematical so that the best interests of medicine in its broadest application would be

served by allowing these patients to be "living examples of ill-advised delay instead of

unsatisfactory results of ill-advised surgery" (Mayo).

Many surgeons do not believe in taking "the gambler's chances in treatment " in

these cases, as Bloodgood advises, since nature has given indisputable proof of her

mastery in the late stages of malignancy. The records of the Johns Hopkins Hospital

show that clear clinical evidence of the malignant nature of a mammary neoplasm

reduces the chances of operative cure to 25 per cent. This applies to cases presenting

adhesions to the skin, retraction of the nipple and other classical symptoms of the

disease. A ratio of 5 per cent, of cures in cases presenting ulceration of the tumor and

other more advanced symptoms would be an extremely generous estimate. Indeed,

operative cure in the latter class of cases is exceptional and in our opinion should rarely

be attempted, while surgical attempts at the palliation of the symptoms should only

be made with the full understanding that no hope of cure is entertained.

In cases presenting the indication for some palliative operation we are inclined to

follow the dictates of a moral rather than a scientific obhgation; we never refuse to per-

form an operation of this kind where the slightest chance exists of increasing the patient's

comfort. It is our belief, however, that inter-scapulo-thoracic amputation, partial

resection of the chest wall and similiar extensive operations undertaken with the idea

of radical removal of the disease, and in the absence of some indication for a palliative

operation, are strongly to be condemned.

The fact that an occasional success is achieved after a very extensive operation

does not alter the facts of the case since these, as we will show later, are most exceptional.
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Palliative operations are to be considered when the patient is suffering great pain either

as the result of local ulceration or nerve pressure from a metastatic growth.

It is likewise -justifiable to remove a sloughing malodorous mass. Patients with

mammary carcinoma who die as the result of internal metastasis undoubtedly suffer less

pain than those in whom toxemia arising from ulceration of the primary growth is the

actual cause of death. This in itself justifies excision of ulcerating tumors of the breast.

Excruciating pain referred down the arm of the affected side may become an urgent

indication for operation. Division of the cords of the brachial plexus has been resorted

to under these circumstances and the resulting paralysis has proved less burdensome to

the patients than the pain from which they suffered before operation. It is a debatable

Fig. 202.—Widespread cancer en cuirasse showing numerous nodules in the skin with involvement of

both breasts. Patient of Dr. Charles H. Frazier.

question whether one is justified in deluding hopeless cases with a hopeful prognosis for

operations that cannot do more than give transient relief. The temporary relief from

mental distress that this deception affords is, we believe, sufficient justification for

its practice in many instances; the late Dr. Agnew advised radical amputation of the

breast for carcinoma when it was his belief that the operation not only failed to cure

the disease but actually shortened the life of the patient, this advice he gave with the

firm conviction that the temporary relief from worry on the part of the patient was a

legitimate indication for the operation.

On rare occasions it becomes necessary to ligate the sub-clavian artery to arrest

hemorrhage from an ulcerating mammary carcinoma; in the great majority of cases,

however, the bleeding can be controlled by pressure.



CARCINOMA 573

In our opinion it is quite as reprehensible to undertake radical operations in hopeless

cases and to refuse palliatiye operations when these are indicated, as it is to do incom-

plete operations in cases in which radical treatment alone promises a good chance of

permanent cure.

Class C.—Cases which are clinically malignant but apparently operable.

The chances of cure after the most radical operation is only one in five in this class

of patients. In the majority of them all of, the involved tissues are removed at the

time of operation, so far as can be determined by touch and sight, notwithstanding

which the disease promptly recurs either locally or internally.

Palpably enlarged lymph nodes are present in the posterior triangle of the neck

in a small percentage of these cases. The operative technic should include the cleansing

of the subclavian triangle if any operation be attempted, although metastatic involve-

ment of the cervical lymphatics is an extremely evil prognostic sign in carcinoma of the

breast. We do not advise operation in the presence of marked supra-clavicular in-

volvement, and never explore this space in the absence of palpable enlargement of the

nodes. Some surgeons advise routine exploration above the clavicle, others advise it

in the presence of palpable involvement, while still others limit supra-clavicular dis-

section to cases in which there is either palpable enlargement of the contained lymph

nodes or in which the primary growth occupies the upper inner quadrant of the breast.

The latter area, it will be remembered, is partly drained by a lymphatic trunk which

leads directly to the lower cervical nodes.

The question of treatment in cases of mammary cancer complicated with enlarged

cervical lymph nodes is ably discussed by Leaf who remarks, quoting Halsted, that "in

66 per cent, of cases of cancer of the breast, the lymph nodes above the clavicle are not

involved when the patient is first seen," and that, therefore, "in two-thirds of the cases,

invasion of this space would be entirely useless." Continuing, he says, "Even if we

knew that the glands were affected in every case, it has never been proved that the

procedure in any way tends to prevent the recurrences or delay their appearance."

It has been suggested that exploration of the supra-clavicular space be made in the

presence of palpably enlarged nodes, as a preliminary step in the operation; if the en-

largement prove to be cancerous, the radical operation can be proceeded with or dis-

pensed with as conditions seem to warrant. It is sometimes a difficult matter to

differentiate cancerous enlargement of a lymph node from that caused by inflammatory

changes; in all cases of this kind where a reasonable doubt exists, it is our practice to

explore the posterior triangle of the neck as the initial step in the operation. If the

enlargement prove to be inflammatory in nature, the radical operation is proceeded

with, if cancer metastasis is found, all attempts to remove the disease are withheld

except in the very rarest instances, i.e., in cases with the nodes small in size, few in

number, and unattached to the surrounding structures.

Halsted was the first to advocate routine exploration of the supra-clavicular triangle,

and in his report of 76 cases of carcinoma mammae which were free of recurrences after

three or more years, there were seven cases (9 per cent.) that had had supra-clavicular

involvement at the time of operation. These results would seem to justify this step in

the operation, but Halsted himself has recently discontinued the practice in the majority

of cases. Indeed, few surgeons invade the posterior triangle of the neck in the operation

for carcinoma of the breast, in the absence of enlarged lymph nodes. Undoubtedly the

disease has already invaded the anterior mediastinum in most cases where the supra-

clavicular lymph nodes have become palpably enlarged, and few of these cases, therefore.
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are suitable for any operation, but if the latter be attempted, dissection of the cervical

nodes must not be omitted. Widespread involvement of the deep cervical lymphatics

always denotes inoperability of the mammary cancer.

Classes D and E.—Cases in which a positive diagnosis cannot be made but in which

the clinical evidence points either to benignancy or malignancy, as the case may be.

Four out of five cases that fall into either of these groups can be cured by radical

amputation of the breast. The selection, of the proper form of treatment for cases of

this kind demands wide experience on the part of the surgeon and the assistance, in

many instances, of a pathologist. The mistake usually made is that the operations are

incomplete—rarely is a mistake of this kind made by a surgeon of wide experience, but

it is one of the commonest errors to the discredit of the occasional operator. The correct

diagnosis is the first essential; without this it is merely a matter of good fortune if the

proper thing is done. The diagnosis is made in many instances only after examination

of the cut surface of the tumor and microscopic examination (frozen sections) of sections

of it. The first step in the operation in cases of this kind is an incision into the tumor for

the purpose of diagnosis. This incision may be made through the skin overlying the

tumor or a Thomas incision may be employed to expose the neoplasm, the latter being

the preferable method in the majority of cases. The Thomas incision gives better

cosmetic results in the event that a simple excision of a benign tumor is all that is required,

and it in no wise adds to the difficulty of the operation required, if the growth prove to

be malignant. The Thomas incision is also preferable for the reason that with the

posterior surface of the breast exposed, it can be bisected in several planes, and a very

thorough examination made, without danger or multilation of the organ. If the mass

prove to be carcinomatous, the radical operation is proceeded with immediately, other-

wise a pathological report of the most suspicious areas of the mass is awaited. The com-

mon practice of excising portions of mammary tumors for diagnostic purposes, and

defering operation for days or even weeks until a pathological report is received, cannot

be too strongly condemned. This method has been proved to spread the disease beyond'

the reach of the knife in many cases, so that an originally hopeful becomes a hopeless

case with the lapse of this short time.

Operation for Recurrent Mammary Carcinoma.—The rules governing the operabihty

of local or regional recurrence of mammary carcinoma are practically the same as those

applying to primary cases. As in the case of primary tumors, excision is advisable when
the physical examination indicates the possibility of complete ablation of the diseased

tissues. Local recurrences in the line of the scar or in the skin adjacent to the scar follow-

ing a radical operation should be removed together with a segment of the healthy skin

adjacent to the cancer nodules. In those cases where an incomplete operation has been

done, the muscles should be removed and the axilla cleansed.

Irradiation with the X-rays or radium is especially useful in cases of local recurrence

after the radical operation, and they, in large measure, obviate the necessity of very

extensive operations. In the event of local or regional recurrences that are widespread

and have involved the chest wall, it is better to depend upon irradiation than to attempt

extensive operations that afford only a minimal chance of completely removing the

disease.

The Modem Operation.—Each step in advance in the operative treatment of

malignant disease has come as the result of a clearer understanding of the process,

especially that phase of it concerned with the local dissemination of the cancer cells.

The enunciation of metastatic principles and their practical application to the surgery
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of malignant neoplasms of the breast, is generally credited to Charles Moore, a surgeon

on the staff of the Middlesex Hospital of London, who, in 1867, presented a paper before

the Royal Medico-Chirurgical Society of London, that described in principle at least,

the necessary steps of a radical breast amputation (Trans. Royal Med. Chir. Soc,

London, Vol. i, 1867).

Other leading surgeons of the day had a clear understanding of cancer dissemination

to the axillary lymphatics from a primary tumor in the breast, and according to W. Wat-
son Cheyne (The Lancet, 1904, Vol. i, p. 699), Lord Lister removed the axillary fat and
its contained glands in every case of mammary carcinoma as early as "the late sixties."

It is questionable, however, if this measure was carried out routinely; Kiister was perhaps

the first to explore the axilla in every case of mammary carcinoma, a procedure that be-

came popular in this country after the appearance in 1880, of the younger Gross' book,

"Tumors of the Mammary Gland."

It is interesting to recall that the quarter century succeeding Moore's contribution

to the surgical treatment of cancer of the breast, was pregnant with scientific strife con-

cerning the pathogenesis of tumors.

The theory of the systemic nature of malignant processes had become deeply rooted

in the minds of many investigators, so that Moore's advocac}^ of a method so entirely

at variance with the almost universally accepted doctrine is truly remarkable.

The surgical profession accepted the principles of radical breast amputation as laid

down by Moore with a reluctance that is difficult for us to understand, but at the same
time the developmental work inspired by his teachings bore fruit in the gradual evolution

of the complete and truly radical operation as it is now performed and with the final

perfection of which the names of Halsted, Willy Meyer, Volkmann, and W. Watson
Cheyne will always be associated.

Experimentation in the processes of cancer dissemination by pathologists and sur-

geons whose work immediately antedates that of Halsted, and to which we have referred

at length in the chapter on metastasis, should not be forgotten, since the radical operation

as perfected by Halsted is merely a superstructure built on the discoveries made by these

investigators.

The pathogenesis of regional recurrences after operations for the removal of cancerous

breasts was entirely misunderstood before the. time of Halsted's studies. Billroth, for

instance, applied the term "regional recurrence" to the return of the cancer after a

long period of time (about one and one-half years), which led to the conception, now
believed to be false, that the recurrent growth was a new process depending either upon

a cancer diathesis, or upon a local predisposition in the scar. Halsted's analysis of the

statistics published by Billroth, Bergmann, Czerny, Volkmann, and other prominent

authorities, demonstrated the fact that local recurrence took place in from 80 to 90 per

cent, of their cases. These operative statistics were collected over the period extending

from 1867 to 1890, and many of the operations were performed before the practice of

systematically cleansing the axilla had become the custom.

Halsted became convinced from his studies of the subject that the operation then in

vogue left much to be desired, and concluded that its shortcomings were due to the in-

complete removal of the cancer-laden tissues. About this time American surgeons were

extremely skeptical of the value of breast amputations for carcinoma and looked upon

this disease with prognostic despair. That this was not justified by the results obtained

through operation seems obvious when we recall the hopeless state of affairs that had

existed in the treatment of malignant disease in previous decades.
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Indeed, if we turn to the writings of Sir Astley Cooper -and Velpeau, both of whom
anticipated the modern viewpoint of cancer dissemination and its practical application

in the treatment of mammary cancer, we find authentic records of surgical cures in

this disease, results which should have, it would seem, stimulated not only the

operative efiorts of succeeding generations of surgeons, but also engendered a feeling of

optimism as to the ultimate outcome of the disease, that seems to have been woefully

lacking.

Volkmann's early advocacy of the advanced ideas as originally brought forth by
Moore, together with his own excellent contributions to the pathology of malignant

disease, justifies our acceptance of his methods and the results obtained as the basis of

contrast between the pre-radical and radical or modern eras of the operative treatment

of cancer of the breast.

Excision of the pectoral muscles was first practised by Volkmann but only in cases in

which the muscles were visibly invaded by the disease. In a few cases he excised both

the pectoralis major and minor muscles, more often the pectoralis major alone was re-

moved. In the 38 cases comprising the series in which Volkmann removed the pectoral

muscles, the disease was apparently far advanced, since in every instance one or both

of the muscles were invaded, and this, as we nowknow, is a late stage of the disease. True

local recurrence took place in only 35 per cent, of the cases in which the muscles were

removed, and in only 58 per cent, of cases was there either local or regional recurrence.

When we take into consideration the fact that these cases were advanced to the

stage that we now look upon as practically inoperable, and furthermore, that there were

60 per cent, of recurrences in early cases in which the muscles were not removed, not only

are the results obtained by Volkmann remarkable, but the inference is clear that removal

of the muscles per se or through greater facility of approach to involved fascial and

lymphatic structures explains the large percentage of cures.

It remained for Halsted to appreciate the sanity of removing the muscles in every

case of carcinoma of the breast.

That other American surgeons recognized the advantages of a more radical procedure,

is evidenced by a peculiar coincidence in the history of the operation as we now perform
it. Willy Meyer prepared a paper, to be read before the section on surgery of the New
York Academy of Medicine, Nov. 12, 1894, on a method of radical removal of the breast

identical in all essential details with the Halsted method; the description of the latter

appeared in the Annals of Surgery, Nov. 2, of the same year (1894). It is also worthy

of note that W. Watson Cheyne had devised and was using a similar technic at this same

time.

The influence of foreign writings, especially those of Volkmann, is apparent in Hal-

sted's original paper when he says : "With the exception of perhaps Billroth, Volkmann is

the only one of the surgeons quoted who occasionally removed the pectoral muscles.

But his operation is an imperfect one. It admits of the frequent division of tissues which

are cancerous and it does not give the disease a sufficiently wide berth. Why should we
shave the under-surfaces of the cancer so narrowly of the pectoralis major muscle when a

part of it can be removed without danger, and without causing subsequent disability,

and if there are positive indications for its removal?" Continuing, he says: "The pec-

toralis major muscle, entire, all except its clavicular portion, should be excised in every

case of cancer of the breast because the operator is enabled thereby to remove in one

piece all of the suspected tissues. The suspected tissues should be removed in one piece

lest the wound become infected by the division of tissue invaded by the disease, or by
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division of the lymphatic vessels containing cancer cells, and because shreds or pieces

of cancerous tissue might readily be overlooked in a piecemeal extirpation."

The principles of the block operation have now been extended to conform with the

anatomy of other cancer involved organs. We have learned that there is a local pre-

disposition to the cancer process, that auto-transplantation of cancer cells while exceed-

ingly easy in the area primarily involved, is difficult in more remote areas, and finally

that cutting into a cancer nodule during the course of an operation for its removal is

attended with danger analogous to that of opening an appendiceal abscess into the free

peritoneal cavity and should as assidiously be avoided.

The history of the modern operation since the time of Halsted's contribution is

merely that of essentially unimportant technical improvements. Most surgeons,

including Halsted himself, now begin the dissection at the apex of the axilla rather than

from below, as in the original operation. This is a rational procedure for many reasons

among which the elimination of the danger of traumatic dissemination of cancer cells

along the lymphatics is most important. That this is not merely a theoretical possibility,

has been proved by a study of the location of local recurrences of the disease after the

' employment of the two methods; it is a well-established fact that local recurrences are

more frequent in the vicinity of the lower angle of the incisional scar when the dissection

is begun above and vice versa.

Long before the removal of the pectoral muscles had become a recognized part of

radical amputation of the breast, it was the practice of Gerster, the junior Gross, Kocher,

and others, to begin the operation for mammary carcinoma by primary dissection of the

axilla. Thus in the second German edition of Kocher's "Textbook of Operative

Surgery," p. 114, the following comment is made on this step in the operation:

"It is customary in excising the mamma to make the incision along the lower border of the gland but

this is opposed to the principle which we have heard Langenbeck lay down in his clinic, namely, always

to begin the operation at the side whence the greatest blood supply is derived -because the main vessels

can then at once be seized and if necessary ligatured. But here a still more definite principle is present

for making the incision at the upper border of the gland first and it is this, in order that the axilla may be

cleared of all its fat, fascia and glands high up, and also that it may be rendered as accessible as possible

both upward and downward, the incision is carried along its anterior fold and the fascia pulled down-

ward and backward together with the tissues connecting the axillary contents with the mamma. It

is, therefore, absurd to remove the gland from below and to clear out the axilla from above, as both should

be removed in direct connection with the lymphatic vessels lying between."

He then describes the operative technic which consisted merely of a primary cleansing

of the axilla without removal of the muscles, followed by excision of the breast.

In the interval that elapsed between the appearance of the second edition of his opera-

tive surgery and the fourth German edition of the book, 1895-1903, Kocher became

convinced of the necessity of the removal of the muscles in operating for the radical cure

of mammary cancer, but, contrary to the teachings of Halsted, clung to his belief in the

principle which he had learned from Langenbeck, namely, to begin the dissection in the

axilla and only after this has been completed, to proceed with the removal of the breast.

The operation which he describes (Theodor Kocher, "Textbook of Operative Surgery,"

translated from the fourth German edition by Harold J. Stiles, Adam and Charles Black,

1903, London, p. 159) has been slightly modified and popularized to some extent in this

country by Rodman of Philadelphia.

One of the most important additions to the original operation, is the practice of

removing the deep fascia wide of the limitations of the breast, a practice based on

Handley's admirable studies of the processes of malignant dissemination. Acceptance

37
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of his views compels the surgeon in operating for carcinoma of the breast to fashion the

skin flaps so that the center of the growth and not the nipple, is equidistant from the

lines of the incisions, a practice which we have long eriiployed. Handley's teachings

ob%date, in the ordinarj- early case, the necessity of extreme excision of skin areas, which

should be, he says, "no greater than is compatible with easy closure of the wound."

This is contradicton.- to the teachings of Banks, Halsted, Meyer and many other surgeons

who taught, and some of whom are still insisting upon, the necessity of removing large

areas of skin, so large in fact that skin grafting becomes necessary in the ordinary early

case. This question is, at the present time, sub jicdice, but Handley's arguments which

are based on careful clinical and pathological observations and sound reasoning, are most

convincing and compel one to accept his views. He has added the most important

refinement to the operative technic of mammary carcinoma since Halsted devised the

modern operation.

!Murphy adheres to the %T.ew that removal of the pectoral muscles is unnecessary and

ad^^ses utilization of a portion of the major muscle to cover the denuded axillary struc-

tures. This, he maintains, minimizes the complications, neuralgia, venous stasis, etc.,

resulting from pressure and traction upon the axillary structures consequent upon the
'

healing of a dead space in the axilla.

]Murphy stands practically alone among American surgeons in this contention, and,

in our opinion, this method cannot be too strongly condemned. As a means of support

to the axillary structures, the displaced pectoral muscle undoubtedly serves its purpose

admirably in ^lurphy's hands, but there is no necessity for it, so far as our experience

goes.

At a meeting of the Association j'ranqaise pour I'etude du cancer, 1909, Renaud,

Delbet, Lucas-Championiere, and Schwarz were unanimous in the opinion that removal

of the pectoral muscles is indicated when the tumor is adherent to these structures, but

that it is of no advantage in other cases, so far as the prevention of recurrences is con-

cerned. Statements of this kind could not come from surgeons familiar with the work

of Volkmann; it was appreciation of the fallacy of this verj- teaching that led Halsted to

devise the radical operation; it is a voice from the grave of the incomplete, imperfect

surgerj' of carcinoma.

The pectoral muscles are frequently involved in early cases of cancer of the breast.

Heidenhain was the first to prove by microscopic examination that the cancer cells invade

the pectoral muscles, an observation that antedated Halsted's work by five years. Since

that time. Stiles, Handley, Lockwood and Speese have confirmed the accuracy of Heiden-

hain's obser\-ations.

The recent work of Speese while merely confirmatory' of that which had already been

proven, is so conclusive that we quote at length from his paper:

"In order to ascertain how frequently the muscle (pectoralis major) is involved, and

with the desire to determine whether it is ever justifiable to preserve it, the following

investigation was undertaken.

"One hundred breasts with the attached pectoral muscles were examined in the order

in which they came to the surgical laboratory, so that the study includes all varieties of

cancer, in its early stages and late stages, and in cases arising in benign tumors. Sec-

tions of the great pectoral muscle were taken from the point nearest the tumor, and

in several other areas, in all specimens. The muscle was considered as involved when

the microscope revealed cancer cells in contact with the muscle on the fascial surface;

when the cancer occupied lymphatics or spaces between the muscle bundles; or,
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as in the advanced cases, when the muscle tissue was destroyed by the carcinomatous

invasion.

"On microscopic examination, 25 of the specimens showed involvement of the muscle

by cancerous extension, and of these the fascia was involved in 18. In 19 the pectoral

fascia contained the evidence of cancer and the muscle was free, therefore, we find that

in 37 instances the pectoral fascia was involved. Further study of the specimens in

which muscle metastasis was noted presented some unexpected findings. In nine speci-

mens it could be determined that the muscle was involved grossly. In a few instances

the microscope did not disclose muscle involvement when it was suspected from the gross

appearance; the pectoral fascia although greatly thinned out and compressed seemed to

limit the disease even in very large tumors. In five specimens in which the tumor was

not in contact with the fascia, metastasis to the muscle occurred; these growths were

situated i cm., 1.5 cm., 2 cm., 3 cm., and 4 cm. from the fascia respectively. In many of

the large ulcerating carcinomas extending from the skin to the fascia and apparently to

the muscle, the latter was free from involvement; on the other hand, in some of the small

tumors, not grossly in contact with the fascia or muscle, the microscope revealed the

presence of metastatic cells in the pectoralis major.

"The facts gained from this study do not present anything distinctly new; they serve,

however, to call our attention to the importance of the complete operation. Certainly

when so large a number of the cases show muscle involvement, when we are unable to

foretell which tumor will metastasize to the pectoral muscle, it is better to remove the

latter, minimize the danger of local recurrence, and avoid the far greater danger of fur-

ther dissemination of the cancer by contraction of the muscle in which the cancer cells

may lie."

Before accepting any reactionary teaching that departs from the principles of the

radical operation, let us, therefore, await the report of large series of cases from those who
now employ incomJDlete operations, showing better end results that are now obtained by

Halsted and his followers.

The Halsted Operation.—The steps in the original Halsted operation as described

by its originator are as follows:

1. The skin incision is carried at once and everywhere through the fat.

2. The triangular flaps of skin A, B, C {vide Plate i) is reflected back to its base line CD. There is

nothing but skin in the flap. The fat which lined it is dissected back to the lower edge of the pectoralis

major muscle, where it is continuous with the fat of the axilla.

3. The costal insertions of the pectoralis major muscle are severed, and the splitting of the muscle,

usually between its clavicular and costal portions, is begun and continued to a point about opposite the

scalene tubercle on the first rib.

4. At this point the clavicular portion of the pectoralis major muscle and the skin overl3dng it are

cut through hard up to the clavicle. This cut exposes the apex of the axilla.

5. The loose tissue under the clavicular portion (the portion usually is left behind) of the pectoral

major muscle is carefully dissected from this muscle as the latter is drawn upward by a broad sharp

retractor. This tissue is rich in lymphatics and is sometimes infiltrated with cancer (an important fact).

6. The splitting of the muscle is continued out to the humerus and the part of the muscle to be re-

moved is now cut through close to its humeral attachment.

7. The whole mass, skin, breast, areolar tissue, and fat, circumscribed by the original skin incision

is raised up with some force to put the submuscular fascia on the stretch as it is stripped from the thorax

close to the ribs and pectoralis minor muscle. It is well to include the delicate sheath of the minor mus-

cle when this is practicable.

8. The lower outer border of the minor muscle having been passed and clearly exposed, this muscle

is divided at right angles to its fibers and at a point a little below its middle.

9. The tissue, more or less rich in lymphatics and often cancerous, over the minor muscle near its
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coracoid insertions is divided as far as possible and then reflected inward in order to liberate or prepare

for the reflection upward of this part of the minor muscle.

10. The upper outer portion of the minor muscle is drawn upward with a broad sharp retractor

which until now has been holding back the clavicular portion of the pectoralis major muscle.

11. The small blood-vessels (chiefly veins) under the minor muscle near its insertion must be sepa-

rated from the muscle with the greatest care. These are embedded in loose connective tissue which seems

to be rich in lymphatics and contains more or less fat. This fat is often infiltrated with cancer. These

blood-vessels should be dissected out very clean and immediately ligated close to the axillary vein.

12. Having exposed the subclavian vein at the highest possible subclavicular point, the contents

of the axilla are dissected away with scrupulous care also with the sharpest possible knife. The glands

and fat should be pulled away with the fingers. The axillary vein should be stripped absolutely clean.

Not a particle of extraneous tissue should be included in the ligatures which are applied to the branches,

sometimes very minute, of the axillary vessels. In liberating the vein from the tissues to be removed,

it is best to push the tissues away from it. It may not always be necessary to expose the artery, but I

think that it is well to do so, for sometimes, not usually, the tissue above the large vessels is infiltrated.

13. Having cleansed the vessels we may proceed more rapidly to strip the axillary contents from the

inner wall of the axilla—the lateral wall of the thorax. We must grasp the mass to be removed firmly

with the left hand and pull it outward and slightly upward with sufficient force to put on the stretch

the delicate fascia which still binds it to the chest. This fascia is cut away close to the ribs and serratus

magnus muscle.

14. When we have reached the junction of the posterior and lateral

walls of the axilla, or a little sooner, an assistant takes hold of the

triangular flap of skin and draws it outward to assist in spreading out

the tissues which lie on the subscapularis, teres major and latissimus

dorsi muscles. The operator, having taken a dift'erent hold of the

tumor, cleans from within outward the posterior wall of the axilla.

Proceeding in this way we make easy and bloodless a part of the opera-

tion which used to be troublesome and bloody. The subscapular vessels

become nicely exposed and caught before they are divided. The sub-

scapular nerves may or may not be divided.

15. Having passed these nerves the operator has only to turn the

mass back in its normal position, and to sever its connection with the

Fig. 203. Halsted's incision, body of the patient by a stroke of the knife, repeating the first cut

through the skin. All that has been removed is in one piece.

Halsted's Modification of the Original Operation.—After 19 years experience with

the operation devised by himself, Halsted has recently suggested certain modifications

that should claim our careful attention.

It is interesting to note in this connection that Willy Meyer, who in 1894, devised

an operation very similar to Halsted's, also recommends certain modifications of it that

are essentially the same as those recommended by Halsted.

Both surgeons are firmly convinced that the excision of wide areas of skin is necessary

to make an amputation of the breast truly radical and, as the preferable means of closing

the defect, both recommend skin grafting.

The changes suggested by Halsted are as follows:

"The incision down the arm has been abandoned. The vertical cut to the clavicle is made as short

as possible and when considerable skin has been removed, is omitted. Very often the circular incision

surrounding the growth is made, but usually one or the other vertical incision have been made, one

above, and one below the axilla, thus naturally facilitating the dissection of the axilla. Thus the

triangular flap has been definitely abandoned.

"The skin of the outer flap between the two vertical incisions is utilized primarily to cover completely,

without any tension whatever, and redundantly, the vessels of the axilla. The edge of the flap is stitched,

by interrupted buried sutures of very fine silk, to the fascia just below the first rib in such way that the

skin partly envelops the large vessels. Then along the entire circumference of the wound the free edge

of the skin is sutured to the underlying structures of the chest wall, the wound being made as small as

desirable in the process of closure, and tension on the upper or axillary part of the outer flap assiduously
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avoided. Considerable traction may, however, be exercised on the mesial flap and on the lower portion

of the outer flap.

"Whatever the size and shape of the grafted defect, it should usually extend to the top of the axillary

fornix. Thus the thoracic or inner wall of the apex of the axilla is always lined with skin grafts. The

arm is adducted 90 or more degrees during the stitching of the wound and is not included in the dressing.

Only the gentlest pressure is exerted by the bandage holding in place the gauze handkerchief which should

be evenly applied with solicitous care. Particularly to be avoided is the placing of a wedge of gauze in

the axillary forrux, and the using of this as a kind of fulcrum to be bridged over by the adducted arm.

Drainage is unnecessary. Movements of the arm as free as possible are encouraged after the second

day."

Fig. 204.—Halsted's method of radical amputation of the breast. The edges of the skin are sewed to

the sides of the chest wall and the defect is covered with Thiersch grafts.

Skin Grafting in the Operation for Carcinoma of the Breast.—Of late years we have

not used skin grafts in the primary operation; complete closure of the wound is usually

possible if the flaps are sufficiently undermined, and we can see no objection to this pro-

cedure. Occasionally it becomes necessary to fashion a flap to meet the exigencies of

the particular case and sometimes it is necessary to make small incisions in the flaps on

either side of the primary incision to relieve the tension, but this is exceptional. In rare

instances, necrosis of the flaps takes place about the mid-point of the incision where the
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flaps are under the greatest tension and if the resulting defect be large, it must be closed

;

under these circumstances skin grafting is preferable to any plastic method.

Fig. 205.—Halsted's method of skin grafting after radical amputation of the breast.

There are, however, good arguments to be advanced for skin grafting as a primary

step in the operation. According to Halsted, the statistics at the Johns Hopkins Hospital
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show that the best results in the treatment of carcinoma of the breast have been

obtained by those who removed the most skin. This is the best reason that could be

advanced for so doing, but it does not prove that complete closure of the wound is

incompatible with renioval of sufficient areas of skin. The skin grafts are said to

present a definite obstacle to the dissemination of cancer metastases, and on this

account Halsted suggests that a moat be made around the cancer laden skin in

cases of "cancer en cuirasse" by removing a strip of healthy skin and when granula-

tion begins in the moat thus produced, that Reverdin grafts be made.

As regards the technic of skin grafting after the radical excision of the breast, this

differs but little from that employed in other conditions. A dressing of silver foil is

recommended hj Halsted in clean cases where the dressing can be left undisturbed for

a week; in secondary cases where the grafts must be placed on infected or granulating

surfaces, fenestrated gutta-percha tissue is preferable to the silver foil.

Meyer preserves a stump of the pectoralis minor muscle to which the skin edge is
^

sutured and upon the surface of which the skin grafts are placed. He, too, grafts im-

mediately after the operation. The grafts (Thiersch) are cut as thin and long and wide

as possible and are placed in the hne running parallel with the long axis of the body.

The ends are made to rest on the skin, their borders overlapping as the shingles of a roof.

The area is bathed in normal salt solution. Imperforated rubber tissue is used to cover

the grafted area.

Preparation of the Field of Operation.—The instructions given to the nurses in our

clinic for the routine preparation of the field of operation are as follows:

1. Scrub and wet-shave the operative field at least 12 hours before operation; if

possible give a warm tub bath. Put a clean gown upon the patient and place her in

bed between clean sheets.

2. Arrange solutions, bundles of sterile towels, sheets, etc., near the patient's

bed.

3. Scrub the hands thoroughly and put on sterile rubber gloves and sterile

gown.

4. Surround the field of operation with sterile towels or sheets, being careful that

the gloves do not come into contact with any non-sterile object.

5. Scrub the operative field with "antiseptic soap" and hot water for at least seven

minutes by the clock.

6. Wash off with sterile water, rubbing away from the proposed line of incision.

7. Wash off with ether (94 per cent, ether, 6 per cent, alcohol, U. S. P.).

8. Wash off with "antiseptic cologne" (70 per cent, denatured alcohol).

9. Wash off with i-iooo solution of bichloride of mercury.

ID. Apply sterile towel and hold in place with sterile bandage.

11. Four hours before operation protect the field of operation by sterile towels or

sheets (wearing sterile gloves and gowns as before).

12. Wash off the field of operation with "antiseptic cologne," rubbing away from

the proposed line of incision.

13. Cover the field of operation with sterile towels held in place by a sterile

bandage.

14. Two hours before operation, paint the field of operation with a 5 per cent, solution

of iodine (iodine 5, potassium iodide 2, 95 per cent, alcohol ad. 100).

15. Cover with sterile towel as before.

16. Paint the field of operation with iodine solution on the operating-table.
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Since July, 1915 we have been using a modified "McDonald solution" for preparing

the field of operation in some cases; the solution recommended by McDonald has the

following composition:

Alcohol 59 parts.

Acetone 40 parts.

Pyxol I part.

A solution known as "Acetolphen", suggested by Whiting and Slocum and now
employed routinely by us, has the following composition:

Alcohol 59 parts.

Acetone 40 parts.

Pheaaco i part.

Phenaco is an ethical preparation being recognized as such by the Council of Phar-

macy of the American Medical Association and, according to experimental and clinical

studies made in the German Hospital clinic by Whiting and Slocum, is a more efficient

germicide than is "Pyxol."

The technic is very simple : On the evening of the day of operation, the field of opera-

tion is washed, not scrubbed, with soap and water and a sterile towel is applied. Next

morning the area is washed for two minutes with a piece of gauze saturated with the

antiseptic solution. The field of operation is then protected with a sterile towel.

This concludes the preparation until the patient reaches the operating room where a

second appUcation of the solution is made just before incision. The solution is also used

for the purpose of preparing the surgeon's hands. In emergency cases we have dry-

shaved the patients and applied the solution with good results.

Judging from a rather limited experience we are led to believe that this technic has

merit; its simplicity is especially attractive in the preparation of cases of carcinoma

of the breast since the danger of traumatic dissemination of the malignant cells is mini-

mized through the omission of the prolonged scrubbing of the part.*

In operating upon ulcerated mammary tumors much post-operative trouble from

infected wounds may be prevented by cauterizing the ulcerated surface before pro-

ceeding with the dissection. Any escharotic will answer this purpose but we prefer the

actual cautery. Formalin is likewise useful for this purpose; the patient must be

anesthetized before complete cauterization of the ulcerated surface can be accomplished.

Anesthesia.—Ether, administered by the drop method, is the anesthetic that

we prefer in operations upon the breast, as it is, indeed, in all major operations. We
have used stovain and strychnine intra-spinally in several cases of radical breast ampu-

tation and with the production of very satisfactory analgesia, but regard the method as

dangerous, and believe that it should never be used in operations above the costal

margins and only in exceptional instances in operations below them.

Chloroform has been given to a few of our patients in whom pulmonary compUcations

or nephritis contra-indicated the use of ether.

Combination of nitrous oxide and oxygen is a safe anesthetic only in expert hands.

We now perform a few radical breast operations under this form of anesthesia.

Local Anesthesia.—The lowest mortality records for radical amputation of the

breast have been reported from clinics where ether anesthesia is used routinely. A fact

*NoTE. We have lately discontinued the routine use of this technic in our clinic and are again

using iodine. The solution is too irritating to the skin to use repeatedly in the preparation of the

hands of surgeons and nurses.
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which would seem to indicate that local anesthesia is seldom called for. We almost

invariably employ general anesthesia in operations on the breast, and can recall but few

instances in which an otherwise operable case of mammary cancer was refused opera-

tion on account of the risk associated with the administration of a general anesthetic.

Cases undoubtedly do occur, however, in which, on account of some systemic disease, it is

desirable to eliminate every possible source of danger, and under such circumstances local

anesthesia as recommended by Hirschel, Braun, Hohmeier and other German surgeons

may be employed. Local anesthesia may be produced either by iniiltrating the skin

and subcutaneous tissue encircling the part to be operated upon, or by infiltrating the

nerve trunks which send branches of supply to the part. In the technic used by Hohmeier

for radical amputation of the breast, a combination of both methods is employed.

Local anesthesia conduces to incomplete operation, and in the treatment of tumors

of the breast which are often diagnosable only after incision is made into them, one

Fig. 206.- -Arrows indicate sites of injection for the production of conduction anestliesia of the inter-

costal nerves.

should always be prepared to do the most radical operation despite the apparent sim-

plicity of the mass to clinical examination. For this reason alone we believe that

general anesthetics are preferable in all breast operations in the absence of systemic

diseases which positively forbid their administration.

Conduction Anesthesia in Radical Amputation of the Breast.—The successful pro-

duction of conduction anesthesia necessitates a careful mastery of the technic and a"

thorough knowledge of the sensory nerve supply of the part. The nerves that have to

be taken into account in conduction anesthesia for the radical amputation of the breast

are the intercostals, the internal and external anterior thoracic; the intercosto-humeral

and the cords of the brachial plexus. The first intercostal does not give a lateral cutane-

ous branch to the thorax, and may, therefore, be disregarded. The lateral branches

of the second and third intercostal nerves join with the lesser internal cutaneous branch

of the brachial plexus to form the intercosto-humeral, which should be infiltrated

independently of the others. Of the remaining intercostals, a sufficient number must
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be iafiltrated to insure analgesia of the tissues at the lowest level of the operative field.

This varies with the operative technic employed. It is always necessary to infiltrate a
nerve below the lowest level of the operative incision to provide for overlapping of the

cutaneous filaments. Interruption of conduction in the intercostal nerves may be pro-

duced by infiltrating the main trunk of the nerve at a point just posterior to the angle

of the ribs : the needle is introduced midway between the ribs. A second and better

method is the one advised by Hirschel in which the infiltrations are made along a

vertical line immediately posterior to the mid-axillary line, in other words just behind

the points of origin of the lateral cutaneous branches of the intercostal nerves. Both
methods insure complete blocking of the nerves so far as their mammary distribution

is concerned.

The details of the technic as given by Hirschel are as follows:

" From the point a (see diagram) in the axilla the whole field of operation is circumscribed by subcu-
taneous injections through b, c, etc., up to k; 0.5 per cent, solution of novocain-suprarenin will be suffi-

ciently strong for the purpose. Then the intercostal nerves are anesthetized from the point b, c, etc
,

Fig. 207.—Points for injection of anesthetic for production of conduction anesthesia of the breast.

(Hirschel.)

along the lateral line of circumscription (only three such injections have been indicated on the figure J;

as a matter of fact some of the ribs are more important than others). The needle is introduced into the

middle of the intercostal space and then turned, keeping in touch with the bone, first toward the border

of the upper, then toward that of the lower rib. For this purpose approximately 8 to 10 cc. of i per cent.
^

novocain-suprarenin solution will be required. On the medial side from points / to k, the nerves need

not be again injected; they are the points from which deep injections are carried into the pectoral muscles.

The final and most important part of the procedure is the anesthetizing of the brachial plexus. This

is done by introducing the needle at point a and pushing it ofiward under the pectoralis major toward

the first rib along the course of the great vessels, which should be found by palpation; while doing this

the solution should be injected all the time. The direction of the injections is indicated by arrows

slanting from a. In addition to the brachial plexus, the conduction of the intercosto-humeral and

anterior thoracic are interrupted by these injections. For anesthetizing the brachial plexus about

30 to 40 cc. of I per cent, solution of novocain-suprarenin will be required. Injury to the great vessels

of the axilla has not so far occurred. The anaesthesia induced is always most satisfactory, even that of

the brachial plexus."
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The method described by Hohmeier differs from the foregoing in that conduction

along the intercostal nerves is not interrupted. Hohmeier injects novocain-suprarenin

solution around and under the breast and along the edge of the latissimus dorsi muscle.

This, together with blocking of the brachial plexus, is said to permit of radical amputa-

tion of the breast without causing the patient the least degree of pain.

Technic of Operation.—The operation for mammary carcinoma performed in the

the German Hospital of Philadelphia is essentially the same as that advised by Halsted

in his latest contribution on the subject, except that skin grafting is practically never

employed, the wound being closed primarily, in the majority of instances.

The arm on the affected side is abducted almost to a right angle, and the forearm

flexed; this position of the arm and forearm being changed from time to time in the

course of the dissection. When the axillary vein is exposed and dissected free, the

nurse holding the arm, is instructed not to put too much tension on the vessel. To

Fig. 208.—Line of the axillary artery.

have the arm and forearm held and manipulated by an intelligent nurse is much more

satisfactory to the surgeon than to bind the extremity to the table, as is the practice in

some hospitals, or to a dissecting board, as advised by Turner. It also prevents any

possibility of injury of the musculo-spiral nerve from pressure.

The patient's head is covered with a sterile rubber cap reinforced by a sterile towel,

and her face is turned to the side opposite the field of operation; the latter is further ex-

cluded from the exhalations of the patient and the anesthetist by the disposition of sterile

towels. In the absence of an experienced etherizer, the screen or towels should be

omitted in order that the operator may be able to observe that the anesthesia is progress-

ing satisfactorily. Under all circumstances, the anesthetist is provided with sterile

rubber gloves, sterile ether bottle and sterile gauze. Ample protection of the operative

field is afforded by sterile towels and sheets.

With these preparations completed, the surgeon determines as nearly as possible,
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by the position of the growth, the size and mobiUty of the breast and the mobility

of the surrounding skin, the greatest distance that the incision can be carried wide of

the breast to insure subsequent closure of the wound. When the growth is large,

involving practically the whole breast, and the surrounding skin is not freely movable

owing to a scarcity of fat in the superficial fascia, diflGiculty is frequently encountered

in closing the wound.

Much may be accomplished by extensive subcutaneous dissection both laterally

and medially. We believe that there is more danger in insufficient removal of the deep

fascia in the average operable case, than of the skin likely to be involved. This method

is not applicable to all cases of "cancer en cuirasse" nor where extensive ulceration has

Fig. 209.—Operation for carcinoma of the breast showing the method of protecting the field of opera-

tion and the proper angle at which the arm should be held at the beginning of the operation.

occurred, but with wide dissection of the skin, the iiaps being made extremely movable,

the necessity for skin grafting rarely arises, and with few exceptions, necrosis of the

flaps does not prolong convalescence.

When it is evident that the described method will not suffice, it may be necessary

to resort either to some plastic means of wound closure, the success of which will depend

upon the ingenuity of the operator, or to skin grafting.

The incision is begun on the arm at a point opposite the insertion of the pectorahs

major muscle at the level of the anterior edge of the deltoid muscle. It is carried upward

and inward well onto the shoulder to a point about two inches beyond the line of the

anterior axillary margin, and then in a gradual curve, the concavity of which is out-
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ward, is continued to within two inches of the upper margin of the breast. This in-

cision is placed well within the line of the anterior axillary margin so that the resulting

scar will not cross the axilla obliquely and act as a band binding the arm to the side of

the chest wall.

Fig. 210.—Showing the skin incision. The dotted lines indicate that part of the skin incision that is

made after the axillary dissection has been completed.

Two incisions are made to diverge from the lower end of that just described; these

together form an inverted V the limbs of which are made to encircle the upper segment of

the breast. It is our custom to mark out the remaining portions of the incision without

cutting through the whole thickness of the skin as is done with the upper portions of

the incision, the knife being merely permitted to cut through the epidermis. These
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superficial markings simply continue the upper incisions around the breast and are made

to converge at a point about two inches below its lower margin, whence a single incision

is carried downward and inward in the midline of the rectus abdominis muscle to a

Fig. 211.—The upper portion of the skin flaps have been reflected and the humeral attachment of

the pectoraKs major muscle has been freed allowing the muscle to retract downward and inward. It

will be observed that the insertions of both the clavicular and sternal heads of the pectoraUs major mus-
cle have been freed from the humerus. The cephalic vein is seen in its normal position in the delto-

pectoral groove.

point midway between the tip of the xiphoid cartilage and the umbUicus. The portions

of the incision above the breast are deepened untU the fascia covering the pectoralis

major muscle is exposed. The skin flaps outlined in this manner are then reflected, the

median one being dissected well beyond the edge of the sternum and in an upward di-
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rection as high as the upper border of the clavicle. The anterior portion of the deltoid

muscle is exposed in this dissection. The lateral flap is dissected outward and back-

ward well beyond the anterior edge of the latissimus dorsi muscle.

Having reflected the flaps, the exposure of the axillary space is begun by cutting the

tendon of the pectoralis major muscle close to its humeral attachment.

Formerly we removed only the sternal portion of this muscle but lately we have been

removing the muscle in toto. When the muscle is freed from its insertion on the humerus,

the sternal fibers recede downward and inward; the clavicular head, on the contrary,

continues to obscure to a sUght extent, the infra-clavicular region. The next step in the

operation is to separate the latter portion of the muscle from its line of origin on the

clavicle. The cephalic vein is in danger of injury at this stage of the dissection.

The second layer of the anterior axillary wall consisting of the pectoralis minor muscle

and the costo-coracoid membrane is now completely exposed.

The index-finger is pushed through the costo-coracoid membrane between the pec-

toralis minor muscle and the acromio-thoracic artery, and close to the coracoid process

of the scapula. The tendon of insertion of the muscle is then raised on the finger, care

being taken to exclude the long thoracic artery which arises behind it, and the tendon

severed with a pair of blunt scissors.

While strong traction is made to lift the muscle away from these structures, the

tendon of the muscle is grasped with a pair of hemostats to catch the veins which traverse

its substance and a branch of the long thoracic artery which frequently enters it near its

scapular attachment. All danger of wounding the adjacent vessels is obviated by using

the finger as a guide in cutting the muscle. The axillary space is now fully exposed.

Dissection of the axilla is the next step in the operation; this begins at its apex. The
costo-coracoid membrane is cut near to the clavicle thus exposing the subclavius muscle

and the deep infra-clavicular triangle.

The axillary sheath is opened with a sharp knife as near to the apex of the axilla

as possible and is stripped from the subclavius muscle and the axillary vessels from

above downward. This is best accomplished by gauze dissection wiping the areolar

tissue and the contained lymphatics away from the vessels and nerves.

Every vestige of fibrous and fatty tissue must be removed, especially from the upper

inner portion of the axillary space. This dissection exposes the branches of the axillary

artery, at their points of origin, the termination of the tributaries to the axillary vein and
the terminal portion of the cephalic vein.

The arteries encountered from within outward are the superior thoracic, the alar

thoracic, acromio-thoracic, long thoracic, and subscapular. The superior thoracic,

usually a small vessel, arises high in the axilla so that it is usually beyond the area of

dissection.

The other vessels named, with the exception of the acromio-thoracic and the

subscapular, are to be ligated and cut. As a rule, we preserve the latter vessel although

its sacrifice may be necessary in order that the tissues surrounding it may be removed.

The veins accompanying these arteries, except the cephalic vein, are tied near their

terminations and cut. The anterior thoracic (external and internal) nerves have been

severed in reflecting the pectoral muscles.

With the completion of the foregoing dissection as far outward as the origin of the

subscapular artery it remains to remove the fascia and fat surrounding this vessel and
its branches. The dissection begins above the teres minor muscle, is carried downward
removing the fascial covering of the muscle, the teres major, subscapularis, latissimus
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dorsi, and serratus magnus muscles. In cleansing the latter, care must be taken to

preserve the external thoracic nerve (nerve of Bell) which runs over it in the line of

the mid-axilla. The middle or long subscapular nerve which supplies the latissimus

Fig. 212.—The pectoralis minor muscle has been elevated on the finger; the cephalic vein is seen
above the tip of the finger. The cephalic vein and the acromiothoracic vessels are seen piercing the

costo-coracoid membrane which has been pierced by the finger in elevating the muscle. The long
thoracic and the acromio-thoracic arteries lie posterior to the finger so that there is little danger of wound-
ing them when the pectoralis minor muscle is detached from the coracoid process of the scapula.

dorsi muscle must be preserved. This is not difficult to do if gauze dissection is

adbered to in cleansing the costal surface of the muscle.

Having finished the dissection of the axilla the lower part of the field of operation is

exposed by continuing the reflection of the skin flaps. The incisions outlined on the
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skin in the manner described above are deepened until the deep pectoral fascia is ex-

posed. Dissection of the lateral flap is made first and exposes the lower digitations of

the serratus magnus muscle and some of the upper digitations of the external oblique

muscle as well as the outer half of the upper portion of the sheath of the rectus ab-

dominis muscle. A slight amount of bleeding, from the lateral branches of the inter-

costal arteries, is encountered during the reflection of the lateral flap.

The median flap is now dissected well beyond the edge of the sternum. No attention

is paid to the bleeding that results, at this time, from the perforating branches of the

internal mammary artery, as these branches will be cut a second time when the pectoralis

major muscle is removed. The breast is now grasped in the left hand and traction is

exerted; this puts the pectoral muscles on the stretch which can then easily be freed

from their attachments to the chest wall. The axillary contents, the pectoral muscles

and the breast are removed as one mass.

In cases in which the carcinoma involves the lower outer quadrant of the breast, the

sixth, seventh, and eighth digitations of the serratus magnus muscle must be removed.

Removal of the fascia covering the upper digitations of the external oblique muscle

together with the upper part of the anterior rectus sheath completes the dissection.

The few bleeding points are ligated with iodine gut. A counter-incision is made in

the posterior flap in such position that with the patient laying on her back the opening

wiU be in a dependent position and just in front of the free edge of the latissimus dorsi

muscles; in some instances the opening is carried through the muscle.

A fenestrated drainage tube, ^^^ inch in diameter, is placed in the axillary space, care

being taken that it does not come into contact with the axillary vessels and nerves.

Having determined the proper position of the tube, it is anchored to the skin edges of the

counter-opening with a single suture of silkworm-gut.

Before closing the wound, a final examination is made for bleeding points and hot

compresses are applied to arrest the slight oozing that occurs in all cases. The transuda-

tion of serum incident to the healing process together with the slight oozing of blood justi-

fies the employment of drainage during the first 24 hours after operation. Halsted

and several other surgeons maintain that this is an unnecessary procedure, but we have

always felt that a free exit for the material that collects in the axilla, minimizes the danger

of infection, hastens the healing process and also minimizes the strength of adhesions

that form in the axilla.

The arm is now adducted and the flaps approximated with three or more interrupted

sutures of silkworm-gut, the number depending upon the amount of traction necessary

to bring the incisional edges together. As mentioned previously, the wound can be

closed primarily in the great majority of instances without over-stretching if the flaps

are sufiiciently undermined.

The margins of the skin are sewn with interrupted sutures of fine silkworm-gut, silk

or horsehair.

Sterile pads made of non-absorbent cotton covered with several thicknesses of gauze

are placed in the axilla in sufficient number to hold the arm at an angle of approximately

70 degrees. The incision is covered with sterile gauze and a figure-of-eight bandage is

applied to include the shoulder of the affected side, the axilla and the chest. This

bandage, which should be 6 inches in width, is composed of eight thicknesses of gauze.

The patients body must be well protected with blankets on her return from the

operating room. The temperature of the recovery room should be approximately 75°F.

Hot water bottles protected by towels are applied to the body. Five hundred cubic

3S
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centimeters of normal saline solution is administered into the subcutaneous tissues of

the thighs (anterior surface), if the patient is much depressed.

After complete recovery from the effects of the anesthesia, the patient is taken to the

Fig. 213.—The pectoralis minor muscle has been freed from the coracoid process of the scapula.
The apex of the axilla has been cleansed, and the contents are seen reflected downward and outward.
In the upper portion of the wound the clavicle and subclavius muscle are visible and emerging from
beneath them are the axillary vessels and nerves.

ward, and placed in bed in the semi-upright position with the arm on the operated side

supported on pillows.

Post-operative Treatment.—Our patients are ordinarily kept in bed until the seventh

day after operation, when the stitches are usually removed, after which they are allowed
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to be up and about and at the end of the second week they are permitted to leave

the hospital. Sitting up in bed is insisted upon as soon as the patient has fully recov-

ered from the effects of the anesthetic. The time of the first dressing will depend upon

the amount of serous and bloody oozing from the wound but is usually done on the sec-

FiG. 214.—The axillary dissection is completed with the exception of that portion in the region of the
lower posterior axillary fold. The skin flaps have been completely reflected.

ond day, when, in the absence of profuse wound secretion, the drainage tube is removed;

when the secretion is greater than ordinary, the tube is allowed to remain until the fourth

day or in some instances a rubber-tissue drain is substituted for it.

The average time spent in the hospital by our patients, after radical breast amputa-
tions, is 16.8 days; uncomplicated cases remain 13.9 days; complicated cases 29.8 days
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on the average. These figures are estimated from a consecutive series of 50 patients in

a number of whom serious complications considerably prolonged the usual hospital time.

In the uncomplicated cases, the stitches are removed on the seventh day after operation;

it is advisable, however, to retain the anchorage sutures for several additional days.

No additional care is required except the usual aseptic toilet of the wound, with alcohol

rubbings of the surrounding skin and a dry sterile dressing.

Fig. 215.—The axilla having been cleansed and the deep fascia surrounding the mammary area

having been dissected free, it remains to remove the pectoral muscles and the breast. The surgeon grasps

the breast with his left hand and exerts traction in a downward direction; this puts the pectoral muscle

on the stretch. The muscles are then shaved from their points of attachment to the chest wall.

That position of the arm on the operated side should be chosen which gives the patient

the greatest degree of comfort. Owing to the padding in the axilla it is necessary to

keep the arm in a somewhat abducted position, however, and this is best accomplished

by supporting the member on pillows while the patient is put in a semi-sitting position;

mechanical devices to maintain the arm in a fixed position are unnecessary and may be

harmful.

The after-care of patients on whom skin grafting has been done is described elsewhere.
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Post-operative Complications.—Among the 50 consecutive cases mentioned above,

there were 12 more or less serious complications, including the only instance of death from

sepsis complication of a breast operation that has occurred in our experience—one of

the few cases in which we have been obliged to resort to intravenous saline transfusion

Fig. 216.—The breast and pectoral muscles are in the grasp of the left hand and are being dissected
from the chest wall. It will be observed that the upper portion of the rectus abdominis sheath has been
removed. The long thoracic nerve remains intact.

to combat serious post- operative shock—and the only case in which it has been necessary

to make a second incision in the axilla to recover a drainage tube that had slipped into

the axillary space. The series is fairly representative of the complications that may
arise after the radical removal of the breast, which are as follows:
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Case I.—Upper end of the wound "broken down."

Case 2.—Arm became very swollen and the wound opened; no infection. Arm was elevated and hot

bichloride dressings applied; uneventful recovery.

Case 3.—Lower part of the wound opened; infected.

Fic 217.—Dissection completed. The long thoracic and long subscapular nerves are weU shown.

The serratus magnus muscle has in part been removed. The illustration shows that the subscapular

vessels have been removed; this is unnecessary in the majority of mstances. The fascial sheaths cover-

ing the external oblique and rectus abdominis muscles have been in part removed.

Case 4.—Central part of wound sloughed.

Case s.—Both ends of wound opened; infected.

Case 6.—Entire wound sloughed; patient in hospital 57 days; recovered.

Case 7.—Infected drainage sinus; tube reinserted; hot boric acid douches; recovered.

Case 8.—Abscesses in incision; axilla opened; irrigations with $ per cent, iodine; recovered.
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Case. g.—Excessive bleeding through the tube during the night of the operation; irrigation with hot

salt solution; recovered.

Case lo.—Shock; intravenous saline transfusion; recovered.

Case II.—Entire wound sloughed; flaps necrotic; several secondary operations; patient finally died

of sepsis.

Fig. 2iS.—Closure of the wound. Silkworm gut is used for the purpose. The drainage tube is

brought out through a counter puncture a little distance below the middle of the outer flap.

Case 12.—Drainage tube became loosened from incisional edges and slipped into the axilla; counter

incision and removal; recovered.

The immediate serious complications of amputation of the breast are shock and

hemorrhage. The patient may have apparently reacted from slight degrees of shock
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during the course of the operation but at its conclusion show evidences of extreme cardiac

and vasomotor depression. For this reason these patients, and especially the aged, must

be watched very carefully for some hours after leaving the operating room. We have

never transfused a patient during the course of an operation for mammary carcinoma,

but in several instances have found it necessary to do so an hour or so later, when diffusi-

ble stimulants failed to bring about reaction from the depression which had either gradu-

ally increased, or suddenly supervened, after the conclusion of the operation. SaUne

transfusion should not be withheld when the slightest indications for its employment

exist. When the patient fails to show immediate reaction we introduce looo cc. of nor-

mal saline solution (temperature ioo°F.) directly into the median basilic, median cephahc

or other convenient vein.

We advise hypodermoclysis (500 cc. to 1000 cc. normal saline solution) after breast

amputations (where indicated). The anterior surface of the thigh is most suitable for

its administration in these cases.

Hemorrhage.—Immediate post-operative hemorrhage should not occur, but despite

the exercise of extreme care in applying the ligatures, it occasionally happens that one

Fig. 219.—Primary edema of the arm following radical amputation of the breast.

will become dislodged, especially at the time of applying the dressings. When the post-

operative reaction is not immediate and the pulse and temperature of the patient indicate

the necessity of stimulation, we must always think of the possibility of hemorrhage. A
considerable amount of blood may be contained in the axillary space, and if the drainage

tube should become obstructed by a clot, the dressings will be but slightly stained at

first. Ordinarily the dressings become saturated with blood. For this reason remove

the dressings and examine the axilla when hemorrhage is suspected. When the evidence

points to active hemorrhage it is best not to temporize in the hope of spontaneous arrest

of the bleeding. Anesthetize the patient, open the wound, evacuate the clots, tie the

bleeding point or points, and flush with hot saline solution.

Late or true secondary hemorrhage is so rare a sequel of the radical operation that

we have never observed it, although in one of our cases of suppurative mastitis, alarming

hemorrhage occurred some days after operation. True secondary hemorrhage occurs

only in ulceration of the skin flaps after radical amputation, as illustrated in a case re-

ported by Moschowitz, in which bleeding was first noted on the fifth day and recurred
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in increasing amounts, with extending ulceration of the flaps, until iinally operation

became necessary. The bleeding came from a branch of the internal mammary artery

and was indirectly due to pyogenic infection of the wound. It is conceivable that liga-

tion of the subclavian artery might be necessary to arrest bleeding from ulcerative de-

struction of one of the stumps of the larger branches of the axillary artery. In moderate

bleeding, palliative eSorts should be used before opening the wound. Pressure and the

application of ice-bags suffice to arrest slight bleeding.

Lymphedema.—In at least 10 per cent, of advanced cases of mammary carcinoma,

edema of the arm occurs on the side corresponding to the lesion. In recurrent carcinoma

it is more common and is by no means infrequent as a sequel of the radical operation

without malignant recurrence. It depends upon lymphatic obstruction. Resection of

the axillary vein has been followed by edema of the arm, in several of our operative cases,

but was slight in degree and transient in nature. That this complication should occur

in some but not in others, when a uniform operative technic is emploj'ed, can only be

Fig. 220.—Range of voluntary motion of the arm. Second day after radical amputation of the breast.

explained by differences in the topography of the afferent lymph channels. It is difficult

to understand how the lymph can be returned to the systemic circulation except by means

of some trunk of communication between the lymph vessels and veins below the site of

operation or by some circuitous route of which the axillary nodes are normally not a part.

The swelling of the arm, when dependent upon the operation alone, appears almost

immediately. When deferred for weeks or months, recurrence of the cancer is to be

expected, although this late obstruction may perhaps be due to contraction of scar tissue

in the axilla.

The edema varies in degree, although it is progressive as a rule, the limb becoming

more and more burdensome and the seat of varying degrees of pain. In extreme cases

the great discomfort and intense pain render life almost intolerable and opiates must be

given in increasing doses until these fail to bring relief any longer and the patient becomes

habituated to a drug which is impotent to relieve her sufferings. Pleural efusion may

appear, and add dyspnea to the patient's misery. Gushing has suggested division of the
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spinal cord, high up as a rehef from the condition, known as paraplegia dolorosa which

may eventually supervene. Division of the antero-lateral columns of the spinal cord

as has been advised and practised by Spiller and Martin (Jour. Amer. Med. Assn., May
i8, 1912, 58, 1489) for persistent pain in the lower extremities might be tried as a sub-

stitution method for division of the cord. We regard both of these procedures as ultra

radical, and rarely indicated. Division of the cords or trunks of the brachial plexus

merits consideration and may likewise suggest itself in recurrent involvement of the

plexus associated with excruciating pain in the absence of edema of the limb.

Injections of novocaine or other anesthetic drugs around the plexus (peri-neural)

above the clavicle may give relief for a short time.

Favorable results, especially the relief of pain have been obtained by X-irradiation.

Pinch has advised the use of radium for edema of the arm complicating breast cancer.

Lymphangioplasty and amputation are operations to be considered although the

employment of the latter is rarely if ever justified.

Fig. 221.—Latitude of motion of the arm five days after radical amputation of tlie breast.

Pnetunonia complicates the post-operative period in a small number of cases. It

occurs with no greater frequency, however, after radical amputation of the breast than

after other major operations. The disease, in the majority of cases, is of the catarrhal

type, although the one fatal case of pneumonia following a breast operation which we have

observed had a frank lobar involvement of the lung on the operated side. The prophy-

lactic measures to be employed are similar to those recommended in all cases before the

administration of any anesthetic, viz., careful examination of the respiratory tract, with

the exclusion of cases presenting active inflammatory troubles and pre-operative cleansing

of the oral, nasal and pharyngeal cavities. Uremia and other post-operative complica-

tions after breast amputations are not more common than after other operations of equal

magnitude. The most important complication arising after the operation—malignant

recurrence—is considered elsewhere. The rarer complications such as air embolism,

hemophilia, mania and delirium tremens have been observed but are in no way peculiar

to operations on the mammary gland.
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The Handley Operation.—Many operators accept Handley's views of cancer dis-

semination, but few follow, in detail, the radical breast amputation devised by him to

accord with those views.

The majority of surgeons attempt to remove the deep fascia wide of the tumor; few

of them do it with the thoroughness advised by Handley. If the sacrifice of large

amounts of skin is an unnecessary step in the operation, the various plastic methods

of radical removal of the breast have a very limited field of usefulness; if removal of

large areas of skin is a necessary .part of a radical breast amputation for cancer, as is

held by Halsted to be the case, then the plastic operations must be given serious

consideration.

Operations have been devised to eliminate the incision down the arm, but, if the views

held by Handley are accepted, this is a necessary step if free access to the deep fascia that

Fig. 222.—Illustrating the Handley operation
for carcinoma of the breast. Shaded area shows
the extent of deep fascia to be removed.

Fig. 223.—Illustrating the Handley operation for
carcinoma of the breast. Skin incision.

covers the deltoid muscle and the insertion of the pectoralis major muscle, is to be gained.

If the removal of this fascia be important, no incision will satisfactorily answer the pur-

pose except one that is extended to the arm.

Whether or not there be a best routine operation for mammary carcinoma remains

to be shown. The only way to settle the question is to ascertain the comparative end
results in large series of cases after removal of the breast by different methods. The
fact that a certain type of operation has been used "in a large number of cases during the

last few years" or that "this operation has given perfect results in our hands," means
practically nothing; what is the condition of a large number of patients five or more years

after the operation? This is the real test of the value of any operation for cancer of the

breast.
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The fundamental idea, in radical breast amputation, is the removal, by block dis-

section, of an area of tissue presumed to have been invaded by cancer cells; not the ob-

taining of a fine cosmetic result.

Our patients have not suffered with complications, after the Halsted operation, that

would warrant its abandonment if it, as we believe that it does, aiiords the best oppor-

tunity of removing en bloc the tissues in which cancer cells are likely to have become

lodged. Halsted, however, now advises that the incision down the arm be omitted.

We believe that the underlying principles of the Handley operation are of great im-

portance and his method will, therefore, be described in detail.

A cancer of the breast, together with "its invisible microscopic extensions," is com-

pared by Handley to "a mass shaped like a bi-convex lens." The cancer cells are sup-

posed to permeate the tissues, surrounding the primary growth, in all directions along

the plane of the deep fascia so that the outer limits of the permeated area are, roughly

speaking, equidistant at all points from the center of the primary growth. It follows

that the operation must vary, to a certain extent, with the position of the tumor in the

breast. The object of the operation is, therefore, "the removal intact of the permeated

area of the lymph vascular system which surrounds the primary growth and of the

lymph glands, which may have been embolicaUy invaded along with the trunk lymphatics

of the area concerned." The operation devised to meet these requirements is described

by Handley as follows:

The Shin Incision.—The skin incision is just deep enough to penetrate the subcutaneous fat without

extending into the deep fascia. It consists of three parts: (a) A ring incision, as first practised by

Mitchell Banks, 4 to s inches in diameter, accurately centered on the growth and surrounding it at a

safe distance. (/3) A curvilinear incision for giving access to the axilla. The axilla is opened by turning

forward a flap consisting of skin and a thin layer of subcutaneous fat, whose base lies along the anterior

axillary fold. The axUlary incision begins at the lower edge of the great pectoral muscle close to its

insertion. It ends at the lower edge of the great pectoral muscle by joining the annular incision. It

crosses the base of the axilla, and marks out an almost semicircular flap of skin, whose convexity reaches

back nearly to the edge of the latissimus dorsi-muscle. It affords perfect access to the axilla and good

drainage afterward.

(c) A linear incision coming off from the lower and inner part of the annular incision and passing

downward for about 2 inches along the linea alba. Its object is to give access for the removal of the

deep fascia over the upper part of the abdominal wall. Without this important step the operation can-

not be properly carried out.

Elevation of the Skin Flaps.—The skin flaps are undermined in the mid-plane of the subcutaneous

fat until the area of the deeper subcutaneous fat, forming the circle 10 or 12 inches in diameter with the

primary growth at its center, is exposed. The exact anatomical limits of this dissection will, of course,

vary with the situation of the growth in the breast.

An assistant retracts the skin flaps as they are formed and subsequently keeps them carefully wrapped

in hot towels, frequently renewed. Neglect of this precaution is likely to be followed by ulceration of

the edges of the flaps. At this period of the operation no attempt to clamp the bleeding vessels should be

made, as they will again be divided at a deeper level.

Delimitation of the Area of Deep Fascia to be Removed.— An annular incision, marking out the

lo-inch circle of deep fascia to be removed, is now carried down to the muscles through the deeper

subcutaneous fat close to the base of the skin flaps, which are meanwhile strongly retracted by the

assistant.

Elevation of the Deep Fascia from the Underlying Structures.—The circular area of deeper subcutaneous

fat and deep fascia, in which lies embedded the presumably permeated area of the fascial lymphatic

plexus, is now dissected from the subjacent muscles for some distance from its circumference toward

its center, so as to form a wide marginal fringe of the main mass, consisting of breast, pectoral muscles,

and axiUary contents which is to be subsequently removed. The fringe of deep fascia is to be raised up

all around the field of operation until the knife reaches either the margin of the great pectoral muscle,

the margin of the axillary outlet, or the edge of the breast as the case may be. The amount of dissection
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required varies in different parts of the field of operation. At the upper limit of the field of operation

hardly any freeing of the fascia will be required, since, in this region, it wiU come away with the great

pectoral when the muscle is divided at its clavicular origin.

Toward the middle line the fascia will require dissecting up from the inner margin of the opposite

great pectoral and from the sternum. In doing this the perforating branches of the internal mammary
artery on the side opposite to the growth are divided, and must be secured. The division of these

branches necessitates division of the lymphatics which run with them from the pectoral lymphatic plexus

to the anterior mediastinal glands, and thus affords additional security against thoracic invasion. (The

corresponding perforating branches on the same side as the growth are divided later during the detach-

ment of the great pectoral.)

As regards the lower limit of the field of operation, it will be found that a lo-inch circle of deep fascia

with the growth at its center wUl usually extend well down over the epigastric region of the abdomen.

In this part of the field of operation, the anterior layer of the rectus sheath, on both sides of the middle

line, should be raised up and removed with the deep fascia. In order to accomplish this, the linea alba

must be split from below upward in the coronal plane. It is particularly in the epigastric region that

wide and careful removal of the deep fascia is imperatively called for, so as to prevent the access of cancer

cells to the peritoneal cavity.

In this part of the field of operation numerous small blood-vessels emerging from the rectus sheath

and muscle wUl probably need attention. Toward the outer side of the field of operation the fascia must

be dissected up from the serratus magnus and from the anterior edge of the latissimus dorsi. Higher

up, especially if the growth lies in the outer portion of the breast, the fascia over the inner margin of the

deltoid muscle and about the posterior margin of the axillary outlet must be raised if it fall within the

circle marked out for removal, although requisite dissection is difficult and tedious.

Division of Muscles.—If the growth is an early one, or is situated low down in the breast, it is probably

safe to leave the uppermost fibers of the pectoralis major near the margin of the deltoid muscle. With
this possible exception the whole of the great pectoral is removed. It is first cut through close to its

clavicular attachment; a finger is inserted beneath the muscle from above, so as to put the fibers on the

stretch, when the chondral and sternal attachments are rapidly divided from above downward, close

to their origin. The muscle is lifted from the chest and turned outward, and the external anterior

thoracic nerve, and the vessels which run with it, are divided where they pierce the costo-coracoid mem-
brane. The pectoralis minor then comes into view, and is best removed except in early cases. (We
remove not only the pectoralis minor but the entire pectoralis major as well.)

It is divided at its costal origin. The pectoral muscles are now cut across at their respective inser-

tions into the humerus and the coracoid process, and the whole mass is allowed to fall over toward the

axilla.

Removal of the Axillary Contents.—The costo-coracoid membrane, now freely exposed, is cautiously

divided just below the clavicle, and the fat at the extreme apex of the axLUa brought into view. It now
becomes easy to reach the highest axillary glands—subclavian in the strict sense of the word—which so

easily escape notice unless they are carefully looked for. The axiUary vein is sought for in this situation

and is carefully cleared from above downward. As the dissection proceeds, the subscapular vein and

other axillary tributaries come into view, and are secured and divided. The subscapular nerves are

exposed, isolated and preserved. The inner and posterior walls of the axilla are cleaned from above

downward, preserving the nerve of Bell, and the mass of tissue is now retained only where the lower

and outer part of the breast overlies the serratus magnus.

The digitations of the serratus magnus muscle, which lie in direct contact with the deep surface of the

breast, should be divided at their origin from the ribs. The whole mass of tissue is next freed and

removed by the division, further back toward the scapula, of the same digitations of the serratus

magnus.

A superficial layer of the digitations of the external oblique, which arises from the fifth and sixth

ribs, should also be removed. The parts removed form a single circular bi-convex lens like mass with

extensive thin edges. To its outer side a pyramidal mass of axillary fat and glands is attached. The
mass shows a central circular patch of ablated skin on its superficial aspect.

The remaining steps of the operation as performed by Handley are similar in all

essential details to other radical operations. He states that little or no diiiBiculty is

experienced in closing the rather extensive wound—a statement which we fully corrobor-

ate. It is advised to insert two drainage tubes, one for the purpose of draining the
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axillary space, another one to be inserted at the lower margin of the wound to give outlet

to the serum that usually collects at this extremity of the wound. We have lately

employed a technic quite similar to the above and have not seen the need of this second

tube.

Removal of the deep fascia while adding to the time consumed in performing the

radical amputation of the breast, does not add to the gravity of the operation so far as

the primary mortality is concerned, and post-operative complications are, if anything,

somewhat less than in cases in which large areas of skin are removed.

The ultimate results of the Handley operation are an unknown quantity as sufficient

time has not elapsed since its introduction to enable one to collect a large number of

cases upon which to base statistics for comparison with other methods of treatment.

The operation, however, is based on logical deductions from careful microscopic

studies of cancer dissemination, and since the additional steps in the operation do not

add to its gravity, it would seem to be incumbent upon surgeons to remove the deep

fascia in the manner outlined above.

The Kocher Operation.—The first description of the Kocher operation is contained

in the fourth German edition of his "Textbook of Operative Surgery;" it is practically

Fig. 224.—Showing skin incision in Kocher's operation.

the same as that described in more recent editions. After a brief review of the then new
discoveries in the pathology of malignant disease, Kocher says:

"The pectoral fascia cannot be properly removed without at the same time removing the pectoral

muscles. The operation described in the previous edition (3d German edition, 'A Textbook o£ Opera-

tive Surgery') must therefore be modified as follows:

"The operation is begun by employing the uppermost part of the incision shown in the illustra-

tion. The incision is at first carried only from the clavicle downward to the anterior fold of the axilla.

This portion of the incision (which we employ also for the excision of glands from the axilla) is different

from that of Halsted and leaves a good scar. 'Many writers describe the Kocher incision as crossing

the middle of the axilla but this is not the case, as is shown in the accompanying illustration which is

taken from his book.' The main incision is marked out on the skin with a few scratches of the knife so

as to show the extent to be .excised and is later deepened.
' After dividing the skin and the superficial and deep fasciae, the cephalic vein is to be avoided in the

furrow between the upper border of the pectoralis major and the deltoid muscles. The vein is the
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guide to the interval between these muscles. The pectoralis major is freed by blunt dissection an inch

or so from the arm. The finger is then passed underneath it and the muscle is divided, two or three

artery forceps being applied to the vessels supplying it.

"The pectoralis minor muscle is then freed and divided close to the coracoid process. The nerves and

large axillary vessels appear surrounded by fat. By carefully dissecting off the fat and glands downward

from the clavicle and coracoid process, the axillary vein is e.'iposed in its whole extent. . The branches of

the axillary vessels are grasped with forceps close to the main trunks before they are divided. With

the left hand the fat and glands are further stripped off the anterior surface of the subscapularis and

latissimus dorsi muscles untU the surface of the serratus magnus muscle appears covering the ribs. The

posterior thoracic nerve (nerve of Bell) and the long thoracic artery which lie on the chest wall, as well

as the subscapular nerves on the posterior axillary wall cannot always be preserved. In this way, by

removing the fat and glands along with the fascia, the axilla appears like a dissecting-room preparation.

The incision is prolonged downward below the mamma to the sternum. The fascia and fat are

Fig. 225.—Illustrating the Rodman operation for mammary carcinoma. Primary skin incision.

stripped off the latissimus dorsi and serratus magnus muscles and the costal origins of the pectorali*

minor muscle are exposed. These are detached, and the perforating branches of the intercostal

vessels are secured with forceps. Passing over the ribs toward the middle line under the pectoralis

major muscle, we reach its thick sternal origin, which along with the breast is separated from the ribs

and intercostal muscles.

"The incision is now made through the skin above the breast and a skin flap is dissected from the sub-

cutaneous tissue as high as the clavicle when the clavicular origin of the pectoralis major is divided close

to the clavdcle and the upper costal origins of the muscle cut through. Ligatures are only applied to the

arteries and veins close to the main vessels, and also to the perforating branches of the intercostal vessels.

In this operation, the a.xiUary glands, the pectoral fascia, both pectoral muscles, as well as the mamma
and skin covering it, are removed in one piece.

"The last step consists in cleaning the vessels behind the clavicle and removing one or two lymphatic

glands which are occasionally found lying subcutaneously close to it. If diseased glands are met with

still higher up, the best procedure is to prolong the incision over the clavicle into the supra-clavicular
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triangle, so that the dissection may be continued along the subclavian vessels as far as the angle between
the subclavian and internal jugular veins, where an invaded gland is often found. If necessary, the clav-

icle must be divided, the supra-clavicular triangle thoroughly cleaned out, and the bone wired (Made-
lung)." If closure of the wound is impossible, Kocher appUes Thiersch grafts.

The Rodman Operation. "A straight incision is made beginning i inch below the clavicle, two
fingerbreadths from and parallel with the sulcus between the deltoid and clavicular portion of the
pectoralis major muscles. It extends well below the free edge of the pectoralis major muscle, and in

extent will usually be from 5 to 6 inches or more, according to the stature of the patient and the
size of the breast. It is rapidly carried down through skin and superficial fascia covering the great
pectoral muscle. No hemorrhage of consequence is encountered thus far. I prefer to place this in-

cision not too close to the arm, for, in my judgment, incisions extending on to the arm result in

cicatrices, which often seriously interfere with the future usefulness, and less frequently cause edema
of the limb.

Fig. 26.—Illustrating the Rodman operation for mammary carcinoma. Division of the pectoralis

major muscle near its insertion.

The index-finger of the left hand is now introduced beneath the lower border of the tendon of the great

pectoral muscle and made to emerge above its upper border, or in the interval between the costal and
clavicular portions, if one wishes to remove only the costal origin of the muscle, and division of the tendon

at or near its insertion into the humerus. This may be facilitated by dissecting up the external flap

slightly and using retractors. I myself see no reason for removing the clavicular portion, in the average

case, and, therefore, leave it unless the growth is peripheral and in the upper hemisphere. Then un-

questionably the entire muscle should be sacrificed. Only a slight dissection will be necessary to expose

the lower edge of the tendon of the pectoralis minor. This should be clearly identified and separated from

the fascia covering the tendon and below it. Otherwise the long thoracic artery which runs in the fascia

parallel with and just below the tendon may easily be wounded.

The index-finger is now introduced underneath the muscle and made to emerge at its upper border.

Lifting up the muscle, the tendon is made tense and prominent, so that it can easily be seen that no other

tissues are included with the tendon. The acromio-thoracic artery runs just above and parallel with

this tendon, and, being a branch of considerable size, might cause some little embarrassment, if it were cut
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at this stage of the operation. It is divided at its insertion into the coracoid process. Therefore, we
have the acromio-thoracic artery parallel with and just above the upper border of the minor pectoral

tendon; the long thoracic parallel with and just below its lower border. Both can easily be avoided if

care is taken Both muscles retract inward as soon as their respective tendons are

severed. This at once uncovers the axilla and makes its subsequent thorough dissection easy. The
costo-coracoid membrane is now opened and largely sacrificed, which gives ready access to the sub-

clavicular fat at the apex of the axilla—-in the space of Mohrenheim. In removing a part of the costo-

coracoid membrane the cephalic vein at the upper and outer aspect of the wound must not be wounded.

There is also in the fascia a branch of the acromiothoracic artery which, with its accompanying vein

should be clamped and tied. A nerve supplying the pectoral muscle may as well be sacrificed now, as

it necessarily must be later on when the muscles are removed.

"The dissection is done at the apex of the axilla and must be most carefully conducted lest injury be

done to either the axillary vein or the acromio-thoracic artery. It should be from above downward,

though this is perhaps somewhat more difiicult than making the dissection from below upward.

Fig. 227,—Illustrating the Rodman operation for mammary carcinoma. Division of the pectoralis

minor muscle at its insertion.

"in the removal of the fat and fascia in the'upper third of the axilla, the finger, covered by several

thicknesses of gauze will be all that is necessary. Instruments are rather dangerous, unless used most

cautiously. Moreover, they are unnecessary.

'I now carefully make an incision through the fascia to the outer side of the axillary vessels simply

to start the dissection from within outward. This is made to the extent of the lower two-thirds of the axilla

and not in the upper third where it is dangerous to cut. I continue the dissection largely with gauze,

but Allis's or Mayo's blunt dissectors may be used freely and are most helpful. Occasionally a cut with

scissors or a sharp knife facilitates the dissection. ... As the sheath and fat are removed from the

vessels we come down upon the acromial, long and alar thoracic branches, and the subscapular branch

of the axillary artery, in the order named, from above downward, which, with their accompanying veins

are to be carefully clamped in two places and divided between. The proximal ends are ligated. In this

way the subsequent hemorrhage is materially lessened; in fact it is surprising how little blood will be lost

during so prolonged and extensive a surgical procedure.

39
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The enlarged lymphatic glands will usually be found at the base of the axilla between the latissimus

dorsi, teres major, and sub-scapularis muscles posteriorly; the serratus magnus internally; and inferior

to a Hne formerly indicated by the situation of the lower border of the pectoralis minor. The mid-axillary

and subclavian glands may, however, be infected. All such enlarged glands and surrounding fat should
be carefully dissected from the several muscles, and to do this best, the fascia covering the muscles should
be sacrificed. In fact, so thorough should be the a.xillary dissection that nothing is left on its inner

aspect save the posterior thoracic or nerve of Bell; on the posterior aspect, only the long subscapular
nerve, and superiorly, possibly the superior thoracic artery, if it arises as an independent branch high
up on the first portion of the axillary. In such circumstances it is impossible, in my judgment, to reach
it with safety. It is so deeply placed that there is great danger of doing serious damage to the vein

and artery, the former particularly, if an attempt is made to secure the vessel at the root. . . .

A thorough dissection of the axilla can usually be finished in 20 minutes, and it is entirely accom-
plished through the single straight incision. It should invariably be from above downward, without
inward, and en masse. A piecemeal extirpation is not to be considered. . . .

-Illustrating the Rodman operation for mammarj' carcinoma,
vessels divided at their origin.

Axilla freely exposed and

'It is best to attack the axilla before removing the breast because (as taught by Gross) the axilla

may be so extensively involved that a complete eradication of the growth is impracticable and further

operative steps injudicious. Although since the more thorough axillary operation has become a routine

procedure, many cases considered inoperable in Gross's time would not be so now. In working toward

the axilla the danger of expressing cancer cells into adjacent, even remote tissues is avoided. 'There-

fore, the breast should not be handled, massaged or in any way disturbed until the axillary dissection

has been finished and the completion of the operation is near at hand. In my opinion this is one. indeed,

the best reason for not working from sternum to axilla, and for reversing the technic of Halsted and

many others. This procedure also lessens hemorrhage when the vessels are ligated at their origin.

The time of operation is shortened and shock necessarily minimized. . . .

'

" 'The axillary dissection having been accomplished, it now remains to complete the skin incision, which

is made by beginning at the middle of the initial incision and circumscribing the entire breast with either

a circular, oval, or broadly elliptical incision. The circular incision is only advised in a central or sub-
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areolar growth. . . .' 'The skin incision must under no circumstances come nearer than 2 inches

to the edge of the growth.'

The knife should not be carried straight down to the muscles beneath, but slanted in such a manner
as to divide the subcutaneous tissue or the para-mammary fat at least 2 inches further out than the skin

has been cut, which will practically take it up near the clavicle superiorly, well beyond the sternum

internalh', below the border of the great pectoral inferiorly, or well on to the external oblique and
rectus. . . .

"Such extensive undermining of the skin not only removes any outlying portion of the mammary
gland, but facilitates the removal of the fascia covering the opposite pectoral muscle internally, that of

the rectus and the external oblique inferiorly, and that of the latissimus dorsi externally.

'Undermining also insures appro.ximation of a very large wound. . .
.

' Over the chest the

intercostal muscles are exposed; inferiorly the external oblique and rectus; posteriorly the latissimus

dorsi, teres major, and subscapularis, and the long subscapular nerve; at the outer aspect of the chest

(the inner aspect of the axilla) the digitations of the serratus magnus and nerve of Bell.

-Illustrating the Rodman operation for mammary carcinoma,
serve the extensive undermining anteriorly.

Second skin incision. Ob-

Sternal parts of the pectorahs major and minor muscles are left at their origin' to prevent adher-

ence to the ribs and to make a good bed for grafting should it be required.

• In tumors of the upper hemisphere the incision should be made above the clavicle and the posterior

triangle of the neck explored. In tumors of the lower hemisphere, I never e.xplore the neck. The
supra-clavicular incision is also made in case I encounter infection of the glands or fat in Mohrenheim's
space. If the glands just belo-w the clavicle are involved, it is reasonable to infer that those just above

it may be infected; at least it is unwise to infer that they are not.

'The closing of the wound is begun where it was started—that is near the clavicle, and can be ac-

complished by either interrupted or continuous suture.' In case of difficulty in approximating the flaps

the central third of the wound is left unsutured and is immediately covered by suitable grafts taken from
the thigh after the method of Thiersch."
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Fig. 230.—Illustrating the Rodman operation for mammary carcinoma. Axillary dissection completed.

Fascia, fat and enlarged glands en masse shown at base of axilla.

Fig. 231.—Illustrating the Rodman operation for mammary carcinoma. Undermining inferiorly.

Muscles, breast and axillary mass being reflected prior to removal



Fig. 232.—Illustrating the Rodman operation for mammary carcinoma. Appearance of the wound
after removal of the breast, muscles and axillary mass.

Fig. 233.—Illustrating the Rodman operation for mammary carcinoma. Operation completed.
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The Stewart Operation.—Stewart says that the operation devised by him, and de-

scribed below, "embodies the principles laid down by Halsted, with the following: the

axilla is attacked first in order to determine the extent of the lymphatic involvement and
the feasibihty of radical treatment (Gross) ; in order to secure, once for all, at their origin,

the blood-vessels supplying the breast thus minimizing hemorrhage, economizing time,

and preventing shock (Meyer) ; in order to suppress lymphatic drainage as early as possible

and prevent neoplastic dissemination (Gerster); and in order to leave the breast as a

warm covering for the thorax until the final stage of the operation. The incision permits

free exposure, including the subscapular space which is sometimes neglected; does not

run on to the arm or through the axilla, in which situations a contracting scar may inter-

fere with the function of the arm or press on the blood-vessels and nerves, and with

Fig. 234.—Amputation of the breast; primary incision. The towels which should be attached to the

margins of tfie wound are not shown. (Stewart.)

extensive undermining, can almost always be closed. When primary closure cannot be

obtained, the raw surface is covered with pedunculated flaps from the abdomen and back.

Owing to the situation of the incision, a second opening is not needed for drainage

and the dressing of the wound is simplified.

The drain when employed for lymphorrhea, is removed at the end of two days, and

never replaced. Leaving the wound open and prolonging drainage mean infection and

much fibrous tissue." The technic of the operation is as follows:

"An incision, skirting the upper margin of the breast, is made from a point on the edge of the sternum

farthest from the growth and on a level with the nipple, to a point on the same level at the posterior

axillary fold. Towels, which are not shown in the illustrations, are attached to the edges of the

incision, so as to completely exclude the skin from the field of operation. The skin is undermined from

the incision to the clavicle and the head of the humerus, and from the sternum to the posterior axillary

fold. The clavicular is separated from the costal portion of the pectoralis major, and the tendon of the

latter severed close to the humerus.
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"The costo-coracoid membrane is divided, and the pectoralis minor cut at its point of insertion. With
a self-retaining retractor of the Balfour tj^pe, and a smaller retractor held by an assistant, the entire

Fig. 235 —Amputation of the breast; dissection of axilla. (Stewart.)

Fig. 236.—Amputation of the breast; the lower incision is made after evacuation of the a.xilla. (Stewart.)

axilla is exposed for evacuation which progresses from above and within downward and outward
as in the Meyer operation. The vessels supplying the breast are cut between ligatures. The subscapu-
lar vessels are tied at each end, and, with the environing areolar tissue, pushed toward the median line.
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thus laying bare the latissimus dorsi, teres major, subscapularis, and serratus magnus. The ends of

the original incision are joined by a cut which skirts the inferior margin of the breast and the slcin

undermined to the level of the lowest portion of the costal arch, or even lower. Through this

incision one may remove, as suggested by Handley, the deep fascia over the upper portion of the abdom-

inal muscles; we have not adopted this procedure as a routine measure. Ne.'it the breast is turned

toward the opposite side of the body, the origin of the pectoralis minor cut, the perforating vessels

seized before division, and the mass removed by severing the costal origin of the pectoralis major. The
wound is irrigated with hot salt solution, and closed with several combined retention and coaptation

sutures of silkworm-gut and a continuous suture of celluloid thread, except at the axillary end, where

one suture is left untied, to provide an exit for a gauze drain which is removed in 48 hours and the

suture tied.

"The arm is not bandaged, and the patient is allowed to put it in any position she desires. Edema of

the arm immediately following operation we regard as a favorable sign; it indicates that the operation

has been thorough, that all the lymphatic structures in the axilla have been removed, and the lymphatic

^ks'.-rji^.^T^y^^^.^i^Sft

Fig. 237.—Amputation of the breast; wound closed. (Stewart.)

drainage of the arm completely interrupted. It usually disappears in from two to four months, but

may last longer and indeed may be permanent. Edema appearing after an interval is due to pressure on

the axillary vein by a cicatrix, by a recurrent growth; to neoplastic invasion of the vein; to venous

thrombosis; to a tardy lymphthrombosis; hence is not always as is sometimes thought, a premonitory

sign of early dissolution.

"We have employed the method, described above during the past five years, in 40 cases, and our col-

league. Professor John H. Gibbon, has, during the past four years, used the same procedure in 47 cases,

making in all 87 amputations of the breast by the transverse incision."

Murphy's Operation.—Murphy believes that post-operative neuritis and edema of the

arm are "due to the compression or resistance to the return circulation by the cicatricial

contraction of the tissue that forms in the axilla," and not, as is generally supposed, to

lymphatic stasis. He further believes that removal of the pectoral muscles is not only

an unnecessary but also an unwise procedure. As a means of preventing or minimizing

the formation of scar tissue, the pectoral muscles are implanted so as to fill the dead

space in the axillary angle.
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The operation as described by Murphy is performed as follows:

"We encircle the breast by making two elliptic incisions extending from the outer and upper border

to the lower and inner and down to the pectoral fascia. Then we lift up the breast without traumatizing

Fig. 238 Fig. 239.

Fig. 238.—Illustrating Murphy's operation for mammary carcinoma. Skin incision._

Fig. 239.—Illustrating Murphy's operation for mammary carcinoma. The lymphatic-bearing apo-

neurosis of the pectoralis major and the fascia and fat between the pectoralis major and minor have been

dissected away, together with the breast, the surrounding fat, and the overlying skin. The costal and

sternal attachments of the pectoral muscles are then divided with scissors.

Fig. 240. Fig. 241.

Fig. 240.—Illustrating Murphy's operation for mammary carcinoma. The pectoralis major and

minor are dissected free from the chest wall and clavicle and retracted upward and outward out of the

field. The axilla then lies exposed clear up to the clavicle. The axillary glands and fat are then dis-

sected en masse from the axillary vessels and nerves, beginning at the apex of the axilla and proceeding

downward and backward. The long subscapular nerve is carefully preserved.

Fig. 241.—Illustrating Murphy's operation for mammary carcinoma. When the axilla is clean,

the pectoralis minor is turned into the axillary space and sutured over the axillary structures by tacking

stitches.

the tumor and remove it. Next I remove the aponeurosis of the pectoralis major muscle and all the fatty

tissue. Then the pectoralis major muscle is freed from its costal attachment and reflected outward on
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the arm, splitting it well up to the clavicle. The fascia and fat between the pectoral muscles are then

removed as a lymph node is usually found in this location. The pectoralis minor muscle is then detached

from its costal attachment and is deflected outward. All the aponeuroses of both muscles must be

removed. Dissect free the edge of each' muscle with dissecting scissors, pass two fingers under each

muscle, and divide with the scissors close to the ribs, so as to leave enough muscle distally to fill in the

a.xilla. Care must be taken to preserve the blood-supply of the muscles.

"The chest portion of the muscles is elevated entirely so as to expose the fascial coverings of the ribs.

"When we have removed the gland-bearing tissue in the axilla and cleaned out the axilla, then we use

the pectoralis major and minor muscles to fill all that space.

"Now we are ready to dissect the axilla. We extend the incision along the anterior a.xillary border up

onto the arm. There will be no skin scar in the axilla. Now we commence to free the fat- and gland-

bearing tissue from the axillary artery and vein. We wipe out these tissues with a gauze sponge, rarely

ever using the dissecting scissors. We always carry our djssection from above downward. Be careful

not to injure the long subscapular nerve which supplies the latissimus dorsi muscle when dissecting the

tissues along the posterior axillary fold.

"Now we have the a.xilla thoroughly cleaned out and

we proceed to ligate the bleeding points which were

clamped during the dissection.

"Now we are ready to place the pectoral muscle

stumps into the axilla. By means of a few catgut

sutures each muscle separately—the pectoralis minor

first—is swung into the axilla and fixed to chest wall

in front and the edge of the latissimus dorsi behind.

Only two or three stitches are needed to do the tacking.

"The muscle pads cover all the vessels and nerves in

the axilla. They fall into place readily. All you need

to do is to fix them there. That is the only part of

the technic that is original with us. We close the

woXmd by putting in a considerable number of in-

terrupted silkworm-gut tension sutures and continuous

horsehair sutures for the skin incision. There must

be absolutely no tension on these flaps. We always

drain these wounds to allow the wound secretion and

blood to escape."
Fig. 242.— Illustrating Murphy's opera-

tion for mammary carcinoma. The pectoralis Murphy states that he has never observed
major muscle is turned over the pectoralis .

minor and likewise tacked in place. A stab a recurrence in the pectoral muscles and that
wound is then made through the lower skiii-

^j^e arm is perfectly movable "not only after
flap for tube-dramage and the incision closed. . . , . ,,

the operation but continuously so after it.

EHminating the question of susceptibility of muscle tissue to cancerous invasion, the

mere fact that piecemeal removal of the fascia surrounding these structures defeats

the purpose of block dissection compels us to take issue with Murphy's teachings.

The danger of cancer implantation is too imminent to allow of attempts at cleaning

away invaded fascia from non-invaded muscle.

The Dawbam Operation.—Dawbarn advocates Symes method of preliminary inci-

sion into the neoplasm when the absence of cardinal symptoms of cancer raise doubts upon

the diagnosis. English surgeons especially are in favor of this method, which White-

ford says should always be done after the method of plastic resection rather than by the

transcutaneous route.

In addition to this advocacy of a primary axillary dissection, Dawbarn advises muscle

anastomosis to insure freer use of the arm after operation. This may be accomplished

by detaching an inch or more of the anterior fibers of the deltoid muscle from its origin,

the muscle being split in a direction parallel to its lojig axis for a distance sufficient

to permit the detached portion to be sutured to a stump of the adjacent pectoralis major
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muscle; the latter should correspond in size with the former. Three 20-day chromic

catgut sutures are used to hold the muscles in apposition. A triangular splint is em-

ployed to support the arm after the operation.

Fig. 243.—Dawbarn's operation for radical amputation of the breast, (a) Deltoid muscle. (6) The
clavicular origin of the pectoralis major muscle, (c) The cephalic vein.

Fig. 244.—Dawbarn's operation for radical amputation of the breast, (a) Deltoid muscle,
clavicular origin of the pectoralis major muscle, (c) The cephalic vein.

(6) The

One serious objection to this procedure is that it is unnecessary. Perfect freedom in the

use of the arm is reported by our patients after removal of both the sternal and clavicular

heads of the pectoralis major muscle as well as the minor muscle and without any muscle
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anastomosis. Limitation of arm motion after the radical breast amputation is due to

cicatrices and not to the absence of the pectoral muscles.

Meyer's Method.—The original method of radical amputation of the breast devised

by Willy Meyer was identical in all essential details with that of Halsted. He has

since abandoned, as has Halsted, the use of the cut up to the middle of the clavicle and in

addition has changed the direction of the external incision. For the formation of the

lower flap, the incision starts at the point of insertion of the pectoralis major muscle on

the humerus; passes downward and inward a little above the border of the pectoralis

major to the base of the breast, around this to a little over the middle of the body over

the sternum; the flap is turned back until the border of the latissimus dorsi muscle is

Fig. 245.—Skin incision. (Meyer.)

exposed. The upper flap is formed; the inner and outer parts of the first incision are

united by an incision along the upper border of the breast. The axillary and sub-

c-lavian veins are next exposed; the axillary and subclavian glands with surrounding fat

are extirpated.

The fourth step consists of the formation of a pedicle over the sternum and the

removal of the mass. Meyer in certain early cases preserves a small stump of the beUy

of the pectoralis minor muscle to which the lower two-thirds of the incisional borders

can be stitched, thus materially reducing the size of the defect as well as improving its

surface for grafting purposes. He advises grafting the defect immediatel}^ after the op-

eration and states that his practice is followed by perfect mobility of the arm and that

edema of the arm is unknown after the operation.
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Fig. 246.—Insertion of pettoralib major muscle exposed. (Meyer.j Operator's left index
finger encircling its tendon.

Fig. 247.—Finger under tendon of pectoralis minor muscle. (Meyer.) Above, cut surface of
clavicular portion of pectoralis major parallel to clavicle is visible. (In the living, the belly of the
pectoralis major is not so thoroughly detached from that of the pectoralis minor. It is done here to
show the latter's tendon.)
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Fig. 248.—Subclavian and axillary veins fully exposed. (Meyer.) So far, glands and fat tissue

not removed; smaller vessels still in connection with main trunks. Finger under fat towards sulcus
bicipitalis, its nail resting on axillary vein..

Fig. 384.—Operative field, after removal of the mass, (ileyer.) Stump of pectoralis

minor muscle is visible.
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Tansini's Method.—The Tansini operation is an autoplastic procedure, the object of

which is to allow of wide removal of mammary skin and its replacement by a skin flap

transplanted from the back.

A wide oval-shaped incision is made into the skin of the base of the breast and comprising the entire

mammary region on the affected side. The incisions are made to meet under the arm, thus making it

possible to remove a zone of skin, about 4 cm. in width in the track between the mamma, the axilla and

the axillary contents. The usual radical amputation is then performed. This incision allows of a very

wide removal of skin surface. The defect is filled in with an auto-plastic flap lifted from the dorsal

region between the posterior axillary margin and the vertebral border of the scapula. The pedicle of the

flap is at the extreme upper end of the axiUary incision so that the transplanted flap covers the skin defect

in the axillary cavity and the linear scars meet, the one corresponding to the anterior portion and the

other to the posterior portion of the axilla. As first devised the operation was unsatisfactory because

the flap suffered necrosis for fully one-third of its extent in the majority of cases; to remedy this defect

in technic Tansini, in a second paper, gives very explicit directions for the formation of the flap.

He observed that the subscapular artery and its dorsal scapular branch were the

important arteries given to this flap. The arterial ramus leads toward the surface be-

FiG. 250.—Showing the results of the Tansini operation. (Tansini.)

tween the two teres muscles and branches extend to the latissmus dorsi muscles

and to the cuticle. To insure vitality of the flap he advises, therefore, to include in it

the latissimus dorsi muscle and perhaps also the teres major. This procedure not only

insures its vitality but provides a flap more perfect in reparation for the removed axillary

structures. The pedicle should have a diameter of 6 or 7 cm. with its center correspond-

ing to a point about 3 cm. from the posterior axillary line and about 5 cm. from the

spine of the scapula. This insures inclusion of the blood supply. The wound is

closed by slipping the skin, made flexible by two linear incisions above and below.

Complete closure is possible, as a rule.

Without doubt by this ingenious method the skin flap from the back is easily carried

in front of the pectoral incision and perfectly replaces the lost skin, while the dorsal

wound is closed with comparative ease. The advantages claimed for the operation are:

wide removal of skin surface, removal en bloc of breast, axillary contents and muscles;

perfect closure of the wound with a skin flap taken from an area far removed from the

danger zone, and fine post-operative functional results. The chief criterion of the value
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of any method of breast amputation is better ultimate results obtained in large

series of cases than with any other methods; this is lacking in the case of the Tansini

operation. DeRaulet is the latest advocate of this method, but with the exception of

a few Italian surgeons, few operators have adopted the Tansini method.

Warren's Method.—In 1904 Warren reported 38 per cent, of "cures" in 60 operative

cases of mammary cancer of the non-medullary type, while only 7 per cent, of 40 cases of

medullary carcinoma were permanently "cured." The method which Warren employs

possesses many features of merit.

"The incision employed in this operation is made from the anterior and outer margin o£ the axilla

running a little above its upper border and the line of insertion of the pectoralis major muscle, around the

lower border of the breast to a point on the boundary line of the inner and lower quadrant. If there is a

serious doubt as to the malignant nature of the growth, the breast can be lifted up from below by carry-

ing the dissection up the last half of the incision more deeply, and exploring the mammary region on its

Fig. 251.—Illustrating Warren's operation for mammary carcinoma. Primary skin incisions.

posterior surface more deeply. It has been our practice in doubtful cases to make an incision around

the periphery of the breast in its lower outer aspect through which the entire posterior surface of the

organ can be explored. With the diagnosis of malignancy verified, this primary cut is merely continued

in either direction as already described. Otherwise it serves as an ordinary "Thomas incision."

The second incision in Warren's operation is made beginning at the outer extremity of the outer

axillary fold, gradually diverging from the first incision as it approaches the breast, and, sweeping around

the upper and inner margin of the organ meets the first incision at its terminal point.

"Before proceeding to the second step of the operation a flap should be marked out on the outer side

of the pectoral region; to do this the knife divides the skin above the middle of the first incision, i.e., on

the outer edge of the wound, on a line drawn first at right angles to said incision and gradually sweeping

round until it becomes parallel to it and terminates at a point a little below the level of the lower margin

of the wound. This flap is intended to be turned into the lower portion of the wound. In case there

is infection of this cervical region, an additional incision should be made from the middle of the upper

half of the median incision along the posterior border of the sterno-cleido-mastoid muscle to expose the

posterior cervical (subclavian) triangle.

"This incision, if necessary, is not to be made until a later stage of the operation.

"The second step of the operation is the dissection of the integuments freely on all sides, the axilla
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-Illustrating Warren's operation for mammary carcinoma,
the skin flaps.

Preliminary dissection of

Fig. 253.—Illustrating Warren's operation for mammary carcinoma. The humeral attachment of
the pectoralis major muscle is exposed and lifted on the index finger preparatory to detaching it from
the bone. It will be observed that the anterior edge of the latissimus dorsi muscle is exposed
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Fig. 256.—Illustrating Warren's operation for mammary carcinoma. The dissection is complete;
it remains only to remove the mass from the chest wall. The breast and pectoral muscles are grasped
and pulled downward and inward and the pectoral muscles are shaved from the chest wall.

Fig. 257.—Illustrating Warren's operation for mammary carcinoma. Closure of the wound.
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included, from the subjacent adipose tissues. The axillary skin and the flap are thus dissected off on the

outer and lower side of the wound, and the dissection on the median line is carried well over the margin of

the sternum. Above, this superficial dissection should be carried up so as to expose the clavicle. When
the skin is reflected back on all sides, a cone with a broad base is exposed, the apex of which is the nipple,

and which is composed of the breast, the pectoral muscles and the surrounding adipose tissue. The
removal of these structures en masse constitutes the third step of the operation; this is done from without

inward in a direction directly opposite to that carried out in the Halsted operation, so that the entire

mass is removed toward the median line.

"Beginning with the humeral insertion of the pectoralis major muscle, the forefinger of the left hand of

the operator is slipped under the edge of the muscle from above downward and the muscle is divided a

short distance from its insertion. The proximal end of the muscle is seized by hooks and pulled in the

direction of its origin while its fibers are separated from those in immediate contact with the clavicle. An
assistant, while holding the hooks, quickly draws the breast with the other hand in the direction of the

epigastrium. The finger is now hooked under the insertion of the pectoralis minor and the muscle

divided. The axillary region is freely exposed and the thin fascia overlying the vessels being divided, the

larger vessels are readily identified. In this way the dissection of the axilla can be carried out with great

Fig. 258.—Illustrating Warren's operation for mammary carcinoma. Closure of the wound completed.

precision, and the origin of all the large branches can be secured with the ligature. A few sweeps of the

knife separate the mass from the latissimus dorsi muscle. The breast is now seized by the operator and

rapidly dissected off the thoracic wall from without inward. The origin of the pectoralis minor is first

divided, and the final act of the operation consists in severing the origin of the pectoralis major while the

breast and attached tissues are firmly held away from the sternal margin. Closure of the wound is

begun on its outskirts at four different points, viz., at each end and on each side. A few stitches should

be taken at the axillary and at the sternal ends of the wound first. The flap is then turned in and held in

place by a temporary stitch. While it is gradually pushed up into place from below by sutures, firmly

girding together the edges of the skin to which the flap was originally attached."

Jackson's Method.—This is another plastic method that has enjoyed a certain degree

of popularity in this country. It is performed as follows:
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" The skin incision is begun about i J2 inches below the middle of the clavicle, in the sulcus, making the

interval between the deltoid and the pectoralis major muscles. From this point the incision is carried

in a straight line along the sulcus parallel to the inner border of the deltoid muscle until it reaches the

lower border of the pectoral fold as it terminates in the arm. From the lower border of the first incision,

the knife is then carried along the under margin of the pectoral fold to the chest, at a point which cor-

responds, as a rule, to the lower border of the mamma itself.

'The incision is next continued in the form of an ellipse about the nipple with its long axis obliquely

from above downward and outward to the outer quadrant of the breast. The incision is, of course,

carried through the skin and fascia to the underlying muscular structures, exposing the fibres of the

pectoralis major converging well to its tendinous insertion in the humerus.

'At the lower point of this incision where it curves along the under border of the pectoralis major

muscle, the index-finger of one hand is now shoved up underneath the pectoralis major and brought out

again at its upper border so that the entire pectoralis major muscle is thus hooked on the index-finger and
by blunt dissection separated out to its tendinous insertion. With the tendon of the pectoralis muscle

thus lifted up it is divided by the scalpel very close to its insertion in the humerus. The pectoralis

minor muscle is then exposed by blunt dissection by the finger and is isolated as was the pectoralis major.

It is also divided close to its attachment to the coracoid process of scapula. The wound is held apart by

Fig. 259.—Jackson's incision.

retractors and the axillary space is now widely exposed to view. This exposure, as a rule, occurs without

encountering any bleeding vessels which will require clamp or ligature.

To the outer side of the axillary vein and parallel to it an incision is made of the fascia which surrounds

the vessels. The fascia is stripped off by blunt dissection and gauze supplemented by an occasional

snipping with scissors; the operator works steadily from without inward cleaning fascia glands, etc., as

he goes. In this way the axillary vein and artery are isolated and the branches supplying the axilla

and leading to the chest are made plainly apparent.

These vessels should at once be ligated and clamped. . . . Beginning thus at the apex and outer

border of the axilla, fascia and glands are completely cleared by gauze and scissors dissection working

from the vessels inward to the chest.

"As this cleaning of the deep fascia is completed the original skin incision is also completed by carrying

the horizontal incision over to the chest and marking the outer half of the ellipse so as to permit the flap

to be raised and turned upward toward the clavicle, thus giving a deeper exposure of the attachments of

the pectoralis muscle above and in front. It is important that a small tenaculum forceps should be

placed at each angle of this flap when it is completed as it will be of much service later on.

The point of attachment of the pectoralis minor to the ribs is cut from underneath flush with the ribs

and costal vessels. From underneath the operator now loosens up the pectoralis major to its fixed points
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of origin from clavicle and sternum. While this is being done the breast is forcibly pulled back so as to

expose the deep cavity of the wound. The pectoralis muscle is now severed close to its point of bony

attachment and the perforating branches of the internal mammary artery which supply the vascularity

of the breast are caught as soon as divided as they come through the chest wall.

"After the pectoralis major muscle has been entirely severed from beneath, the breast is allowed to drop

into its normal position, the skin incision is completed and the breast and the pectoral muscles under-

neath are iinally cleanly removed. Branches of the mammary artery which are clamped are now tied

and the forceps removed. There is no bleeding of the skin incision and not more than a half dozen clamps

were on the wound during the operation. All vessels are ligated as trunks at their point of origin instead

of dealing with a large number of peripheral branches and the extent of fascia dissected is the same as in

any other radical amputation of the breast.

"The quadrilateral flap of skin and superficial fascia, which originally formed the anterior covering of

the axilla, is now stretched out by tenaculum forces and transferred inward to cover the defect of the chest

wall created by the removal of the skin of the breast about the nipple. This flap, which is one of the

distinctive features of the operation will always contract after it has been entirely loosened and will

look as though it could be of but little service. A couple of tenaculum forceps in the angles, with prob-

ably another pair on either side, will spread it out until it covers a surprising amount of space. As the

flap is drawn over the chest it may be fixed by attachment to the corresponding skin margin.

"Another distinctive point now consists in catching up, with the tenaculum, the margin of the lower

portion of the pectoral fold, which represents the integument which formed the original floor of the axilla

and which in thin subjects is often very marked. The tenaculum on this margin is placed at such a

distance from the lowest point of the first vertical line that when drawn upward it will bring this skin

point up to the original beginning of the first incision beneath the clavicle. This maneuver brings the

loose skin from the floor of the axilla closely up around the axillary vessels and does away with the axilla

as a cavity in the subsequent anatomy of the individual. These tenacula likewise are usually clamped

and mark these fixed points of coaptation.

"I generally now place an approximation-suture of silkworm gut at these points to steady my subse-

quent suturing. The rest of the incision may be sutured either with interrupted or continuous sutures or

with sub-cuticular sutures of silkworm-gut. A stab puncture in the lowest recesses of the wound space

behind furnishes opportunity for drainage tube."

Advantages of the operation:

"The flap forms a covering for the chest defect, as a rule, without any tension, and no grafting is

required. The operation of course can be applied only in cases in which there is healthy tissue for a flap

of any character—where there has been no previous ulceration.

"The drawing of the skin up to the arm does away with the axillary fossa and thus with the large space

which Nature would have to obliterate by formation of scar tissue."

Double Oophorectomy (Beatson's Operation).—Beatson first suggested the removal

of the ovaries as a treatment of inoperable cancer of the breast on the theory that the

artificial menopause thus induced would excite involutional changes not only in the

normal epithelium of the breast but also in the cancer cells.

At first the operation was believed to be applicable only to patients who had not as

yet passed the menopause but later some favorable results were obtained in older women,

and Abbe reported an apparent cure in a woman 70 years of age. The operation has

been practically abandoned, although in some of the reported cases the patients seemed to

have been temporarily benefited by it. Lett found that 41 per cent, of a collected series

of cases in patients under 50 years of age were improved. This benefit was seldom last-

ing, however, and certainly did not justify the primary mortality of 6 per cent, that

attends removal of the ovaries in patients with inoperable cancer of the breast. The

post-operative administration of thyroid extract seemed to inhibit the growth of the

cancer cells in four cases of recurrent cancer operated on by Herman. The latter calls

attention to the fact that of 17 favorable results with Beatson's operation collected by

Boyd in 1900, 12 of the patients had been given thyroid extract after the operation.
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Bo3'd's series, comprising 71 cases, is the largest yet reported and in only 17 of them

was any "clear and considerable effect" obtained. Drawing his conclusions from these

cases, he says:

"Success or failure does not depend on the amount of superficial disease but on the nature of the

involvement. When bone or viscera have been invaded, no improvement takes place and in several

cases secondary growths undoubtedly present at the time of the oophorectomy have increased after it

and have caused death. Evidence of success usually appears promptly; vascularity decreases and nod-

ules begin to shrink within a week. Nodules in the skin and in the subcutaneous tissues are the first to

disappear and then those in the muscles. It is possible that growths in the bones and in the viscera are

benefited but there is no evidence to prove it."

Little attention has been paid to the Beatson operation since the publication of

Boyd^s paper, but Torek has recently reported eight cases with results that in his opinion

justify its employment in cases "where we are unable to do anything, better." Inasmuch

as the operation is useless in cases where internal metastasis has already occurred, and

since removal of the cancerous tumor and post-operative A'-ray therapy are more

efficacious in cases where the disease is limited to the chest wall and axilla than is

double oophorectomy, it would seem that few cases would present themselves in which

the latter procedure would be the best thing possible to do.

L5Tnphangioplasty.—Lymphangioplasty is the term given by Handley to his method

of imbedding silk ligatures in the subcutaneous tissues for the purpose of forming new

lymph channels between the healthy tissues above and below an area in which the

lymph channels have become obstructed.

It was primarily designed for and is especially applicable in the treatment of brawny

edema of the arm complicating mammary carcinoma or arising after the radical removal

of the breast. The lymphedema of the arm is thought by Handley to be due to destruc-

tion of the fascial lymphatics in the region of the shoulder so that the lymphatic current is

completely obstructed.

The fact that such obstruction does not always occur after complete removal of the

axillary lymphatics is thought to depend upon the early establishment of a collateral

circulation especially on the outer and dorsal surfaces of the shoulder and on the dorsal

aspect of the chest wall; transient edema of the arm, which is commonly observed after

radical breast amputation, is presumed to occur while this collateral circulation is in the

process of formation.

We have seen typical cases of brawny edema after breast amputation in the absence

of recurrent cancer and in such cases it is reasonable to presume the congenital absence of

lymph channels necessary to the establishment of a collateral circulation. Lymphangio-

plasty should be considered in very severe cases after palliative measures, elevation,

massage and bandaging have been tried unsuccessfully.

Accordingly to Handley, the following benefits may be expected from the operation

when used in suitable cases.

(a) "Complete relief from pain within 24 hours unless the pain is partially due to some cause, such as

nerve pressure, independent of the edema, (b) A marked and rapid fall in the tissue tension of the whole

arm drained by the threads so. that the arm becomes soft and flabby, (c) Rapid subsidence of the

swelling commencing immediately in the hand, and extending to the forearm within 24 hours. At first

the upper arm is unaffected, or its diameter may be slightly increased, but within a week or two the diame-

ter of the upper arm is also markedly lessened. The subsidence is usually permanent unless and until

pleural effusion supervenes to interfere with the drainage. These effects are at first dependent upon the

adoption of proper postural after-treatment, but, after a few months, elevation of the arm maybe entirely

abandoned without marked increase of swelling, {d) Return of power to the paralyzed arm provided
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that the paralysis is of recent date, (e) An improvement in the general condition dependent partly

upon relief from pain and insomnia, and partly upon the abandonment of sedatives."

Cases unsuitable for lymphangioplasty (Handley).

"When a general anaesthetic cannot be borne and where the threads would have to pass through can-

cerous tissue. Inadvisable in cases where there is a growth about the shoulder, or if the pain is mainly

axillary, or is a lancinating pain referred down the arm. In the presence of pleural effusion or secondary

growth the operation is hardly worth doing as its effect will be transient. Amputation of the arm or

inter-scapulo-thoracic amputation is the only resource in cases unsuitable for lymphangioplasty."

Technic of Lymphangioplasty.—The operation must be performed under a general

anesthetic and rigid asepsis must be maintained because of the highly susceptible condi-

tion of the tissues to infection.

"A small incision is made in the skin over the flexor surface of the wrist. A long-eyed probe is

threaded with a double Une of No. 12 silk ligature material, which should be more than twice the

length of the limb. The probe is then inserted into the incision and passed upward through the sub-

cutaneous tissue as far as its length will permit and a second incision made over its upper end. The

ligature is clamped with a hemostat at its mid-point so as to keep it from slipping out when the probe,

together with the remainder of the silk ligature, is drawn through the opening of the second incision.

"This is repeated until the silk is finally brought out through a small incision placed along the posterior

border of the deltoid muscle, at which point all of the ligatures are made to converge. The remaining half

of the doubled silk ligature is returned in a similar manner through the same incisions, but placed at some

distance from its fellow. The strands thus placed form a loop and provide two separate channels on the

flexor aspect of the limb, the double ligature serving not only to increase the size of the opening primarily,

but also to minimize the likelihood of subsequent inflammatory organization of the threads.

"This procedure is repeated on the posterior (extensor) aspect of the arm, and the ends of the silk are

brought through the upper incision in company with those on the flexor surface. The emerging ends

of the ligatures are cut so that they will be somewhat shorter than the probe, into which they are again

threaded. The probe is then thrust into the areolar tissues of the scapular region; the ligature is dis-

engaged from the carrier and is thus embedded in normal tissue lying well above the edematous area.

The process is repeated until each ligature is put into position, when the several skin incisions are closed

with interrupted sutures of silkworm-gut.

"The special materials necessary are a set of suitable probes, lymphangioplasty forceps with Jaws

specially designed to take a firm grip of either end of the probe, and a supply of No. 12 tubular silk."

In his original description of the operation, Handley advised embedding the ligatures 'in the loose

areolar tissue in or beyond the axilla.' In the presence of edema of the chest wall, the threads may be

carried to the opposite side of the body or into the loin of the same side.

Ligation of the Axillary and Subclavian Vessels.—During the course of a radical

breast amputation it becomes necessary in certain cases to ligate or excise a portion of the

axillary vein owing to cancerous involvement of its sheath. When the apical lymphatic

ganglia are inseparably bound down to the axillary vein, the vessel should be ligated

above and below the mass and the intervening portion excised. We have resected

large segments of the axillary vein without permanent ill effects, although edema of the

arm is likely to occur and to persist for some time after the operation. Ligature of both

the axillary vein and artery has been performed without deleterious after-effects. The

cephalic vein serves to take the place of the axillary vein and it should therefore be

preserved if possible.

Ligation of the subclavian artery may be necessary to arrest sudden and profuse

hemorrhage from the axUlary artery or one of its branches in the advanced ulcerative

stage of mammary cancer. The bleeding must be temporarily arrested by placing the

tips of the index and middle fingers in the subclavian triangle immediately above the

clavicle and exerting pressure in a downward and backward direction. The artery is-

compressed in this manner between the fingers and the first rib. The patient is placed
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in a supine position with a pillow beneath the upper part of the back, and the shoulder is

depressed. An incision 3 inches in length is made parallel with the upper border of the

clavicle, its inner extremity corresponding to the outer border of the sterno-cleido-

mastoid muscle. The following structures are divided; the skin, the superficial fascia,

the platysma myoides muscle, some of the clavicular branches of the cervical plexus of

nerves, the superficial layers of the deep cervical fascia and the pre-vertebral layer of the

fascia. The external jugular vein and some of its tributaries which lie above and in front

of the artery between the deep fascial layers must be pushed aside or divided between

ligatures. The posterior belly of the omo-hyoid muscle is next exposed by dividing the

connective tissue at the bottom of the wound; the operator then searches for the outer

border of the anterior scalene muscle along which the finger is passed in a down\iiard

direction until the pulsations of the artery are felt. The sheath covering the vessel is

then opened and an aneurism needle carrying a stout silk ligature is passed from before

backward away from the subclavian vein and then from below upward. Care must be

taken so as not to injure the lower trunk of the brachial plexus which runs behind and

almost parallel with this the third portion of the subclavian artery (see Deaver's

Surgical Anatomy, Vol. II, p. 169).

Autoplasty by Means of the Other Breast.—Plastic operations to close the defect

after radical breast amputations are seldom necessary and are likely to be dan-

FiG. 260.—Autoplasty by means of the other breast. Cyclops operation. (Assaky.)

gerous, as the flaps may consist of tissue situated within the area of possible cancer

dissemination.

Autoplasty by sliding the healthy breast over to cover the defect on the opposite

chest wall, or, as in the method suggested by Payr, by forming a pedunculated flap that

contains the healthy breast, and transferring this to cover the defect, is dangerous as the

presence of the breast over the site of the original cancer makes the discovery of local

recurrences almost impossible until they have reached a considerable size which, as

Halsted suggests, is sufi&cient reason for not employing the method. Its origin is

credited to Legueu who presented the history of the first case in which it had been em-

ployed before the Congres franqalse de chirurgie in 1898. This was a patient in whom
a secondary operation for recurrent cancer had been performed and in whom the sacrifice

of a large area of skin necessitated a plastic method for closing the wound. The opera-

tion consists in making two horizontal and parallel incisions, one above, the other below



634 THE BREAST

the breast, loosening the organ with the aid of the fingers and drawing it "into the

gaping wound" and fixing it there with sutures. A similar operation was performed

about the same time by Graeve, and a year later Assaky reported his experience with

the method.

A second article by Assaky (The Practitioner, 1900, i, p. 85) contains a good illustra-

tion of the operation. Franke performed the operation described by Assaky in July,

1897, and described it in the Deutsch. Zeitschr. f. Chir., Bd. 49, of that year. He, how-

ever, dissected the breast tissue from the flap and thus materially improved the cosmetic

results of the operation.

In this country a few operators, notably Mixter, practised the method for a time but

it has now been abandoned. .

Inter-scapulo-thoracic Amputation.—Removal of the arm, scapula and a portion of

the clavicle or the entire clavicle was first practised by Berger in 1887, for mutilating

injuries of the shoulder. W. Watson Cheyne is authority for the statement that Sir

Joseph Lister was the first to amputate the arm at the shoulder in cases of axillary car-

cinoma secondary to carcinoma of the breast.

At a meeting of the Philadelphia Academy of Surgery in November, 1897, Roberts

advocated as a routine procedure disarticulation at the shoulder for all cases of axillary

carcinoma recurrent after an operation on the breast. In the discussion that followed

the presentation of Roberts's paper, Deaver advised that the operation be performed

"only as a last resort" mentioning as the indications for its employment, advanced

states of the disease giving rise to brawny edema of the arm, extreme degrees of pain

and recurrent hemorrhage from the axillary artery.

Since 1897, extraordinary advances have been made in Roentgenotherapy that re-

move most of the indications for the ultraradical operative procedures which have

practically no curative value and a primary mortality of at least 25 per cent.

Resection of the chest wall (Rixford, Lanphear, Wilms) and resection of the clavicle

(Snow) for the removal of recurrent nodules of mammary carcinoma are unjustified in

view of the successes attained with the X-rays in the treatment of such cases.
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CHAPTER XIII

NON-OPERATIVE TREATMENT OF CANCER OF THE BREAST

By George E. Ppahler*

Non-operative methods of treatment should be reserved for those cases in which

there is a distinct contra-indication for operation. These contra-indications have been

discussed in a previous chapter. Fortunately, they offer considerable hope of a cure

in some cases, relief from pain and discharge in others, prolongation of life in many,

and some benefit in practically all.

They also, we believe, increase the total good results, when used after operation.

The non-operative methods of treatment consist of radio-therapy, hyperemia, chemo-

therapy, electro-therapy, drug-therapy, toxin and immune-therapy, serum-therapy,

vaccine- therapy, and caustics including the actual cautery.

We believe that when the hope of the complete eradication of the cancer can be

reasonably entertained, and the patient is physically able to stand the operation, she

should be operated upon, and that no case should be operated upon for palliative

reasons unless to remove a malodorous mass. I also believe that every case of carci-

noma mammse should be treated with X-rays beginning immediately after the operation.

Excellent results have been obtained in the treatment of superficial cancer by the

use of X-rays or radium, and have led some to use the methods in the treatment of

Paget's disease of the nipple, which is often looked upon as superficial cancer. The re-

sults show, however, that the disease involves the deeper structures too often to be

regarded as superficial, and that it should be dealt with according to the general rules

laid down for the treatment of carcinoma of the breast, and be operated upon when

in an operable stage.

Experience teaches, however, that there is a large percentage of cases of cancer of the

breast in which operation is inadvisable. The disease is so far advanced that when

operation is first considered, it is clearly impossible to excise all of the involved tissues.

Other cases though clinically operable, prove, at the time of operation, to have

such extensive involvement that only a portion of the diseased substance can be re-

moved. In the absence of some effective method of post-operative treatment, the

lives of these patients are shortened rather than prolonged by surgery.

In still other cases, the disease, to all appearances, has been completely removed, but

local or regional recurrence proves the incompleteness of the operation. In a definite

number of instances the patient remains free of local recurrence, after the radical

operation, but later develops internal metastasis.

The final group comprises early and otherwise suitable cases for operation, in which

surgery is contra-indicated on account of some systemic disease.

When we consider that more than one-half of the cases of cancer of the breast that

come to the surgeon, belong to one or other of the above groups, it becomes evident

* In this chapter, the personal pronoun I is employed to indicate Dr. Pfahler's individual opinion

and personal experience, as contrasted with the customary one employed by the authors. Dr. Pfahler

has contributed those portions of the chapter dealing with A'-rays, radium and fulguration.
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that some effectual method of non-operative treatment is urgently demanded. Many
have been proposed, but so far none is entirely satisfactory. While striking results are

obtained in some cases, for the most part the methods prove only palliative. They
should not, therefore, be substituted for operation in operable cases. Some inoperable

cases may be rendered operable by thorough X-ray treatment. Undoubtedly the best

results will be obtained by a careful combination of methods in the treatment of each

case. This particularly applies to operation followed by thorough X-ray treatment.

Czerny says "There are so many methods at our command by which retrogression

of malignant growths can be accomplished that we have found a combined method to be

the most efficacious. Hence the cases coming for this kind of treatment are usually

hopeless, and we welcome any amelioration, and shall leave it to a better instructed pos-

terity to determine how the combined therapy may be improved."

Fig. 261.—Case No. 6. Photograph made May i, 1914. Showing e.xtensive recurrences and metastias
with involvement of the right breast.

The list of non- operative methods of treating cancer includes the following

:

1. Irradiation.

(a) Roentgen rays, or A.'-rays.

{b) Radium and its salts,

(c) Mesothorium.

2. Chemo-therapy.

3. Serum-therapy, including vaccines.

4. Electro-therapy.

5. Local applications.

6. Combined methods.

The Roentgen Rays or X-rays.—The A'-rays were first used in the treatment of cancer

of the breast by Gocht in 1897-98. The patient was relieved of pain but died from the

effects of the disease three months after the beginning of the treatment. Johnson and

Merrill reported the second case in 1900, and in this, a recurrent case, the pain ceased,

ulcerations healed over and the tumor became much reduced in size. General interest

in the subject was aroused by these reports, and several years later Beck, Morton, Bevan,
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Williams and Pusey contributed papers on the treatment of mammary cancer by means

of the X-rays.

My first report on the treatment of carcinoma of the breast was made in 1902,

and referred to six patients. The first was a woman 45 years of age who had been

operated on in Philadelphia for carcinoma of the left breast three years previously. She

remained well after the operation one year; then developed a small nodule in the region

of the scar. At the time of beginning treatment, hard masses were felt in each

breast about the size of a hen's egg, and small hard glands were detected in each axilla.

At the time of the report the nodules in the right breast had completely disappeared, as

well as those in each axilla, and the left breast was markedly improved. I can report

now that this patient was still well 11 years after beginning treatment. Since then noth-

ing has been heard.

Beck noted decided improvement, both local and general, in four cases, with post-

operative recurrences.

Fig. 262.—Case No. 6. Photograph made December i, 1914. Showing the disappearance of the
recurrent and metastatic nodules and decrease in the size of the right breast with the absence of the
bulging in the lower and outer portion.

Bevan accomplished the disappearance of recurrent carcinoma and of large sarcoma

so situated as to be within easy reach of the rays. While superficial nodules of consider-

able size disappeared under :»;-irradiation in recurrent cases, deeper recurrences continued

to develop in spite of the treatment. This observation led Bevan to conclude that the

ar-rays were without value in the treatment of deep-seated cancers.

Morton met with success in the treatment of two extensive and inoperable cancers

of the breast and of two recurrent cases. He noted relief of pain, often immediately,

reduction in the size of the tumor, stimulation of reparative processes, lessening of the

discharge from ulcerated areas, softening and disappearance of enlarged lymph nodes

together with decided improvement in the general health of the patients. Morton be-

lieved that he had obtained several "cures" with the treatment.

Roentgen-therapy during the first 15 years of its history passed through a rapid

process of evolution, and in the light of the present-day theories and technic, it seems
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perfectly remarkable that results so good as have been reported in some instances have

been obtained with such inefficient equipment and undeveloped technic. It is less

remarkable that the brilliant results were so few than that there were any at all.

Statistics, therefore, based upon the collection of a large amount of material, extend-

ing over 15 or 16 years, would be of little or no value because the component parts of

the statistics would be made up of so much work that could in no sense be compared

with the work that should be accomplished today. Therefore, while a review of all the

literature and a record of all cases might be of some historical value, it would be of little

real value in drawing any conclusions of the present-day value, for we feel that the results

obtained today should be at least 100 per cent, better than those obtained two or three

years ago.

Theory of the Effects of the Roentgen Rays on Malignant Disease.—The results

obtained in the treatment of malignant disease depend primarily on the exceeding sensi-

tiveness of pathologic ceUs to the Roentgen rays, for it is well known to all who have

had experience with epithelioma, as an example, that with the same dose of rays given

to the epithelioma and the surrounding tissue, the epithelioma undergoes degeneration,

and seems to melt away, while the surrounding healthy tissues may show no effect or

nothing more than a little redness. It has been shown, too, by histologic studies made

on tissues that have been subjected to the effect of the rays, that these cells undergo

degeneration before any effect is shown on the healthy cells. It is also well known that

the more nearly cells approach the embryonal type the more sensitive they are to the

rays, and among normal tissues the essential cells of glands are more sensitive than the

stroma, and next to the glandular cells come the protective epithelium, such as the skin,

mucous membrane, and intima of the blood-vessels, and next to this the connective tissue

cells.

The more highly specialized the more sensitive is the cell to the Roentgen rays; there-

fore the generative cells of the ovary and testicle are the most sensitive of normal tissue,

and following these the spleen, thymus, thyroid gland, liver, the lymphatics, muscle,

nerves and connective tissue.

As a result of a thorough histopathologic examination of cancer tissue of the uterus

and ovaries that had been subjected to irradiation, Handley found that a radiant treat-

ment of two or three weeks' duration has a direct selective effect on cancer tissue, consist-

ing in a primary injury to the cancerous cells, which leads to a disturbance in the growth

of the cells, lack of mitosis and giant-cell formation, and, to a certain degree, to changes

in the character of the cells (flat, scaly epithelium) ; and, finally, by karyolysis and disap-

pearance of the non-nucleated masses of protoplasm, to complete destruction of the cells.

The connective tissue shows a new growth to replace the destroyed carcinoma cells.

This new-formed connective tissue becomes sclerotic and degenerates, just as the rest of

the connective tissue; the smooth muscle atrophies and disappears almost entirely, and

some of the muscle fibers show hyaline degeneration. In the ovary the primary follicles

are completely destroyed and the vessels show hyaline degeneration of the adventitia

and media; the latter is calcified here and there. From proliferation of the intima there

is obliteration of numerous vessels; the elastic fibers swell and form clumps; and the

plasma cells and eosinophil leukocytes disappear with the increasing sclerosis and

hyaline degeneration.

The influence of the Roentgen rays on living tissue, according to Wickham, depends,

first, on the sensibility of the individual cells; second, the quantity of rays and the dura-

tion of their absorption; third, the special effect of the particular degree of hardness of
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the rays; fourth, the period of time which has elapsed between the end of the exposure

and the time of the histologic examination; and fifth, the filtration of the rays through

the tissues themselves.

On the special sensibility of the younger cells depends the ground principle of Roent-

gen treatment, that is, that these pathologic cells will be affected by the rays that have

already passed through healthy tissue cells without doing them harm. He finds that

the histologic changes in pathologic tissues are affected in the following order: (i) The

malignant tumors; (2) the lesions of the hematopoietic organs and the blood; (3) the

blood tumors; (4) keloids, and (5) skin tuberculosis. He also calls attention to the fact

that the results obtained will depend largely on the individual technic.

In addition to this general theory, above described, of the action of the rays on malig-

nant tissue, anyone who has had much experience in the treatment of malignant disease

Fig. 263.—Case No. 7.—Photograph made September ig, 1913. Showing recurrent and metastatic

nodules in the operative field, swelling of the right arm, with partial fi.xation, and retraction of the nipple

in the left breast, with bulging of the tumor above it.

recognizes that there are differences in the disease, or in the reactive power of the indi-

vidual in different cases, which permit extreme cases to get well, or at least the disease

to disappear, while in other cases, with apparently more favorable conditions, the disease

goes from bad to worse, and shows little appreciable effect from the rays. Therefore, until

the cause of these differences is explained, it is our duty to give the patient the benefit

of the doubt, even though there be little reasonable hope of recovery.

Carcinoma of the breast in which X-ray treatment is advisable may be divided into

three main groups:

1. Primary inoperable carcinoma of the breast.

2. Recurrent and metastatic carcinoma of the breast

3. Post-operative cases.

Primary Inoperable Carcinoma of the Breast.—In inoperable carcinoma of the breast

X-ray treatment offers a reasonable hope of relieving the patient of the symptoms of the

41
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disease, of prolonging life, and possibly causing complete disappearance of the disease.

Patients have been relieved of the symptoms of the disease for from one to eight years.

No other method of treatment offers so much in this group of cases unless it be a com-

bination of methods, such as will be shown later. The following cases will serve to

illustrate what may be expected. It must be borne in mind that most of these patients

were treated by technic which was very imperfect and inadequate. We believe that

the results could be improved from 50 to 100 per cent, today.

Case I was apatient 73 years o£ age, referred to me by Dr. 'Edwin P. Robinson, Nov. 8, 1902. She

had an adherent, ulcerating scirrhous carcinoma which was 4 inches in diameter, had bled frequently,

and on two occasions profusely. It affected the left breast. It was considered inoperable because of

cardiac disease and because of her advanced age. The discharge was offensive. The bleeding, the

discharge and the tumor decreased progressively. She died in April, 1906, nearly four years after

beginning treatment. Pain was never present, even after she was confined to her room.

Case 2.—A patient, 83 years of age, was referred to me by Dr. Ulrich, Apr. 20, 1903. The tumor had

been noticed a year previously, and at the beginning of the treatment was about half the size of a fist.-

It was considered inoperable because she was feeble, had marked arterio-sclerosis and cardiac disease.

She was seldom able to leave her room, and received her treatments there. Under treatment the tumor

gradually became softer, more movable and smaller, until at the end of six months there was nothing

left except a small mass of what appeared to be shrunken scar tissue. She died, about three years after

stopping treatment, from carcinoma of the cervix. Recurrence in the breast did not develop. This

patient, who was treated 12 years ago never got well, but the discharge, bleeding, and tumor disappeared,

and she was free from pain and lived nearly four years after beginning treatment.

Case 3 was a woman aged 50 years, and referred by Dr. Frank, Nov. 23, 1904. A tumor had been

growing in her breast for two years, and was then 3 inches in diameter, with marked retraction of the

nipple. It was typically a scirrhous carcinoma. It was inoperable because of her absolute refusal, and

because of her age and marked atheroma of her arteries. Under ,Y-ray treatment this tumor was reduced,

in six months, to a small fibrous mass about i inch in diameter, about }yi inch in thickness, and freely

movable. She had a healthy appearance, never suffered from pain, and was not annoyed during

the eight years that I had the opportunity of following the case. She died of general senile changes in

the summer of 191 2. This patient had a typical scirrhous carcinoma of the breast, was inoperable, was

made confortable, and free from any symptoms of the disease for eight years during which I observed

her. She went about her usual affairs, and had the general good health of a woman 70 to 80 years of

age.

Case 4.—Aged 49 years, had had an incomplete operation for carcinoma of the left breast five years

before. At that time, the tumor was said to be the size of a walnut, and was excised. Recurrence

developed within two years, when she came to me with tumor tissue involving the entire mammary region,

with axillary and supra-clavicular involvement. The mass was so large that it left the impression on my
mind of an extensive primary growth. It was a hard, painful, adherent nodular mass, ulcerated in several

places. In a month the mass of tumor tissue was reduced to half; in two months to a third, the ulcers

were healed, and in three months no tumor could be palpated. There remained, however, a scar-like

mass of tissue about J^ inch in diameter which was freely movable, and which was not painful. I then

advised operation which was done by Dr. Babcock, Jan. 18, 1909. Pathological examination of the

specimen by Dr. Duncan showed some evidence of malignant disease. She was returned to me in six

weeks after this operation, at which time a hard nodule wcs felt in the supra-clavicular region about the

size of a pea. This was reduced under treatment to J§ inch, and has since remained stationary. This

woman was clearly inoperable when referred to me for treatment because of the extent of the disease,

and the case seemed a hopeless one even for X-ray treatment.

Case $.-—Aged 38 years, referred by Dr. Samuel Johnson and Dr. Ernest Laplace, Jan. 8, 1909.

Tumors had been noticed in her breast eight years previously. They gradually increased in size, and

secondary nodules developed under the anterior axillary fold. At the beginning of treatment, there

was a mass i}'2 inches in diameter in the lower outer quadrant of the left breast, and one 2J2 inches in

diameter in the upper and outer quadrant with a small nodule under the anterior axillary fold. Both

were hard, nodular and adherent. There was a similar tumor in the right breast, i J-2 inches in diameter

in the lower inner quadrant. She was considered inoperable because of the extent of the disease, and

was treated three times a week. Under treatment the tumors were reduced to a fibrous mass about

J^ inch in diameter, freely movable, and not tender. Her general health had at no time been interfered
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with, and in general appearance she looked perfectly well. The treatment was carried to the point of

producing erythema several times and as a result the skin was atrophic and showed a number of telangi-

ectases. This patient remains perfectly well today, seven years after beginning treatment, even though

she had disease of both breasts with metastasis.

Case 6.—Aged 60 years, referred by Dr. John McGuigan, Mar. 22, igii. A tumor had been develop-

ing for a year and a half. When I saw her it involved the entire breast, with hard nodules in the

axilla and smaller nodules the size of a pea in the supra-clavicular region. In addition she had an aneu-

rism of the arch of the aorta, and irregular heart action. She was considered inoperable because of the

aneurism and the condition of her heart, but also because of the extent of the disease. Under treatment

the disease apparently disappeared, and the whole mammary area became soft and movable. This

patient died suddenly, Oct. 25, 1913, apparently from rupture of the aneurism.

Case 7.—Mrs. G., aged 37 years, referred to me by Dr. John B. Deaver, July 14, igix. A carcinoma

had been growing in the right breast over three years. In September, igio, she was taken to Dr. Deaver

by Dr. George Miller, but the disease had advanced so far that Dr. Deaver considered

Fig. 264.—Case No. 7. Photograph made February 25, 1915. Showing disappearance of the re-

current and metastatic nodules, as well as the disappearance of the swelling of the arm, now able to raise

the arm. The left breast is very much shrunken and the axillary and supraclavicular nodules have dis-

appeared on both sides.

operation inadvisable. Ten months later, when the carcinoma had become an ulcerating

mass, she was taken to Dr. Deaver again, and this time he referred her to me. She then had an ulcerating

tumor about 4 inches in diameter, adherent to the skin and ribs, with several small metastatic nodules

about the tumor. There were enlarged glands, in the axilla and the supra-clavicular regions. She

suffered from severe pain. Under treatment the ulcer gradually healed, the tumor tissue disappeared,

and even the scar tissue became movable upon the chest wall. There was no definite evidence of disease

in this area for about a year. (In these patients it is difficult to decide when the disease has all disap-

peared.) About May, 1912, a tumor developed in the upper and outer quadrant of the left breast.

She was sent to Dr. Deaver, May 18, 191 2, to have him see the result in the right breast and to have him

confirm the diagnosis of carcinoma in the left breast. The tumor in the right breast had nearly disappeared,

and in its place was some increased firmness, which I believe was due to fibrous tissue. The disease in

the opposite breast was retarded for a time, but ultimately she died of it.

Case 8.—Miss H., aged 45 years, referred by Dr. Wm. Martin, Oct. s, 1911. She has noticed a

tumor in her right breast several months which she thought followed a bruise (walking into a rail). A
sister had died from carcinoma of the uterus about a year previously. Examination showed a tumor in
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the right breast about half the size of a hen's egg, a small palpable gland in the axilla, and a palpable

gland in the right supra-clavicular region. In the upper and outer quadrant of the left breast a tumor

about the size of a pigeon's egg was palpable. She had signs of osteo-arthritis in the cervical and upper

dorsal spine. She had a polypus in the cervix uteri. There was some doubt in the diagnosis. There-

fore, I referred her to Dr. M. P. Warmuth, who amputated the right breast, cleared the axilla, and

removed the small glands from the right supra-clavicular region, and the polypus from the uterus.

Microscopic examination by Dr. Henry S. Wieder showed distinct adeno-carcinoma. Within two

weeks after the operation, she had the excruciating pains of carcinoma, and within a month the entire

operative area was indurated and showed distinct recurrence in the wound, the axUla, and the supra-

clavicular region, recognized by Dr. Warmuth and myself. At the same time, the tumor in the left

breast increased to the size of a fist, and there were enlarged glands in the axUla. Very active daily

treatment was given to the . recurrence on the right side, until a slight dermatitis appeared, when
treatment was given to the left breast which was clearly inoperable, and each side was

treated in turn until all evidence of recurrence had disappeared from the right side, and until the left

Fig. 265.—Case No. 7. Roentgenogram made at the beginning of treatment showing destruction by
metastatic carcinoma of three inches of the left second rib, and focus of disease in the third left rib.

breast had become soft and all parts were freely movable. For the two sides, she had in all 100 ap-

plications of the rays. In nine months, no distinct evidence of the disease could be recognized. She

had returned to her usual affairs of life, was taking gymnastic exercises, and was quite well. During

the early part of January, 1913, she bruised the left breast. The skin which had been damaged by the

rays became eroded and painful. I then referred her to Dr. Warmuth for excision of the breast. The

axilla was not opened because we believed the rays had healed this glandular area. Pathological studies

by Dr. Eugene Case, confirmed by Dr. Joseph McFarland, showed no evidence of malignant disease

anywhere, but showed pigmentation and necrosis of the skin and chronic diffuse fibrosis of the breast.

This patient has remained well until the past three months, during which time she had been suffering

from a severe attack of mucous colitis. She complains of dyspnea, and pains about the left shoulder.

Jan. s, 1916, she came under my observation again. I found the mucous colitis to be due to intestinal

stasis. There has been no external evidence of cancer, but a Roentgen examination of the chest shows

some increase in shadows in the upper part of the mediastinum, and I believe there is some carcino-

matous infiltration in this portion. On that supposition, I am treating her again over the mediasrinum,

and I believe she can be made to recover. This patient had double carninoma of the breast, and

one breast amputated, followed by a rapid recurrence of which there could be no doubt. The

recurrence disappeared, and the disease in the opposite breast also disappeared under treatment.

She remained well at least four years, and I am hoping to cause a disappearance of the mediastinal

disease and prolong her life for a considerable period.
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Case 9.—Mrs. E., aged 78 years, referred by Dr. John J. Lynch, May 27, igi2. She had noticed a

tumor in the right breast for about two months. It was then 3 inches long, 2 inches wide, and i inch

tliick, and occupied the upper inner quadrant. There was a smaller mass outside of the nipple, one under

the anterior axillary fold, and one in the axilla. She was considered inoperable because of the extent of

the disease, her advanced age, her feeble condition, and marked atheromatous and cardiac disease. Under
i-ray treatment all signs of the disease disappeared excepting a small freely movable nodule about the

size of the end of the finger which occupied the site of larger tumor. This was accomplished in eight

months with 37 applications, which had to be given irregularly because of the diiEculty in getting the

patient to my office. At no time was there any evidence of dermatitis, and the skin was not damaged.

When examined six months later, all evidence of the disease had disappeared. The result in this patient

was especially good because the metastatic nodules, as well as the primary growth, disappeared without

damage to the skin.

Case 10.—Mrs. K., aged 54, referred by Dr. C. H. Maxwell, Morganstown, W. Va., Aug. 26, 1912.

She noticed a tumor growing in her left breast over a year, which had become painful during the last

three months. She had been sent to two surgeons in Pittsburgh, who advised operation, but could give

no encouragement as to the outcome. Examination showed a scirrhous carcinoma involving the entire

breast, which was adherent, and showed marked retraction of the nipple. Three nodules could be felt in

the axilla, and at least one in the left supra-clavicular region. Under :c-ray treatment the supra-cla-

vicular and axillary nodules disappeared. The mass in the breast shriveled to about one-half its former

size, and was more movable.

Case 12.—Mrs. W., aged 73 years, was referred for treatment Sept. 16, 1912. She noticed a tumor

in the left breast about a year before, which was 3 inches in diameter, with enlarged glands in the axilla.

She refused operation, because a sister had died two years after an operation tor carcinoma of the breast.

She had a loud aortic systolic murmur. Under the a-ray treatment, the axillary nodules disappeared,

and the tumor in the breast was reduced to one-third its original size, and became freely movable. She

died Feb. 2, 1914, of general exhaustion, without external appearance of the disease.

The foregoing cases illustrate the types in which no other form of treatment can

be seriously considered. Therefore, the problem is not whether this or that treatment

will serve us best, but whether it is worth while trying at all, and when one considers

that life is prolonged, pain and discharge relieved, and that some cases are apparently

cured (the cure lasting from one to eight years), we believe that X-ray treatment can

well be recommended. The results in these cases were obtained with a technic

that we now know to be very inefficient, and when compared with more modern

technic, one would have a right to expect much better results than are indicated,

and in fact patients that I have been privileged to treat more recently show very much
more decided improvement. The modern technic will be described after the next two

groups of cases have been discussed.

The Treatment of Recurrences and Metastasis from Carcinoma of the Breast.—
Unfortunately, the majority of cases that come to the Roentgenologist fall into this

group. It is unfortunate, because if these same patients could have been actively

treated immediately after the operation in many, and perhaps in most instances,

there would have been no recurrences. It is also unfortunate, because when the

disease has spread through the system, one never can be quite sure when or where it

will break out next. When metastasis has taken place, one must always be on

guard during the remainder of the patient's life, and I believe one can never be sure

of a cure. In this group of cases, like the former, a statistical study will be of little or no

value, for no two cases are alike. The technic during this time has passed through

a process of rapid evolution, extending over a period of approximately 16 years. There-

fore, any attempt to make a general statistical study of the cases treated, we believe,

would be of little or no value. I will simply, therefore, choose the first case of this

type that I treated 14 years ago, and then add six others that have been referred to

me by Dr. Deaver. These will serve as illustrations of what may be accomplished at
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times, even with imperfect technic, and with very advanced and extensive involve-

ment. The more recent results indicate that our modern methods should produce in

the future really brilliant results, and perhaps point out the way to a real cure for this

disease.

Case I.—Mrs. S., aged 45, was referred to me by Dr. Charles Johnson of Charleston, S. C, Oct. 9,

1902. She had had her left breast amputated two years previously. During six months she had been
suffering from a recurrence in the scar, i J-j inches in diameter, firmly adherent, tender and painful. Active

treatment was continued with fractional doses during two years, during which a mild dermatitis had been
produced several times, but which resulted in a complete disappearance of all evidence of the disease.

Treatment was then interrupted, and two years later, the patient returned with a secondary degenera-

tion, radio-dermatitis. This area then covered about i inch in diameter. It was excised and
examined microscopically, but was not found to be malignant. She was still living, and apparently

well, when last heard from, 11 years after beginning the treatment for the recurrence. In this case, the

treatment by the Roentgen rays, given even during the early stages, when technic was poorly

Fig. 266.—Case No. 7. Roentgenogram made February 23, 1916. Showing complete healing ofthe ribs

previously occupied by the metastatic carcinoma.

developed, resulted in an apparent cure, which has lasted during a period of approximately 1 1 or prob-

ably even 14 years. The secondary degeneration resulting from a dermatitis could probably have been

avoided by present-day technic.

Case 2.—Mrs. B., aged 56, referred by Dr. John B. Deaver, Dec. i, 1910. She had an operation for

removal of the breast three months previously. At the time of beginning treatment, there was distinct

evidence of recurrence in the axillary and supra-clavicular regions, and we believed there was some

pulmonary involvement, and as a result of a Roentgen examination believed there was involvement of

the mediastinum. Under Roentgen rays there was some reduction in the disease, but in April, 1911, Dr.

Deaver still found deep a.^illary and supra-clavicularinvolvementassociated with swelling of the arm, and

with pain. Treatment was continued until Sept. i, 191 1, though all evidences of the disease had dis-

appeared. She then developed an exfoliative dermatitis involving both the skin and mucous membrane
over the entire body. The explanation of this development is not yet clear to me. I cannot say whether

it was due to the treatment or whether it occurred coincidentally. She recovered, however, perfectly,

and though she has been treated from time to time during these succeeding years, she has remained gener-

ally well, and today (Feb. 7, 1916) is free from symptoms of the disease. The skin over the area which

had received most of the treatment is more or less sclerotic. This could probably be avoided by present-

day technic. When one considers the extent of the disease, and the period of Roentgenology during
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which the treatment was given, with very imperfect technic, I feel that the result is truly remarkable,

and certainly nothing approaching it could have been obtained by any other known method.

Case 3.—Miss E., aged 50, was referred to me by Dr. John B. Deaver, Dec. 31, 1908. She had been

. operated on for carcinoma of the left breast on Nov, 17, 1908. She was given post-operative treatment,

and remained well until May 24, 1909, when it was found that a nodule had developed in the upper por-

tion of the scar, Dr. Deaver believed it to be malignant and advised excision. Active treatment by the

rays was applied to this nodule, and when she was taken to the hospital three weeks later Dr. D eaver could

not find the nodule, and refused to operate. She has remained well to this date, Jan. 26, 1916, over seven

years from the time of beginning treatment.

Case 4.—Miss H., aged 50, referred by Dr. Deaver, Nov. 2, 191 2. She had been operated upon for

carcinoma of the breast by Dr. Deaver in June, 19H. She noticed a recurrence in September, 1912.

When first seen by me there was a tumor about the size of half a hen's egg at the middle of the scar,

firmly adherent to the ribs, and Dr. Deaver considered her inoperable. Under a;-ray treatment, this has

completely disappeared. She has regained perfect health, and so far as we can tell, she is perfectly well

today, over three years since the development of an inoperable recurrence. When recently examined,

she was in perfect health, and has no evidence in the skin to indicate where the former disease had been

nor where she had been treated. This case comes more nearly under our more modern treatment.

Fig. 267.—Mrs. L. Photograph made September 15, 1914. Showing adherent, ulcerating scirrhous

carcinoma before electro-coagulation and Roentgen treatment.

Case 5.—Mrs. M., aged 48, referred by Dr. John B. Deaver, Oct. 28, 1914. Had had her right

breast amputated Sept. 22, 1913. She had noticed a tumor for nine months. For five months preceding

the operation she had received some Roentgen-ray treatment in another city without improvement.

Following the operation she received some post-operative treatment near her home. At the time she was

referred to me, she had a recurrent carcinoma half the size of a hen's egg, firmly attached to the third and

fourth ribs and the interspace between them. The patient was given eight full doses of rays through

eight different areas of skin, cross-firing as much as possible upon the diseased area, each dose of filtered

rays representing 20 .r, or a total of i6o.r. This series was given Oct. 28, Nov. 18, Dec. 14 and Jan. 18.

When the last treatment was given, the tumor had disappeared. The patient appeared to be well and

treatment was discontinued. Up to the present time, Jan. 27, 1916, there has been no evidence of

recurrence of the disease anywhere in the operative field, nor in the supra-clavicular nor axillary regions

which had received treatment. She returned, however, Apr. 27, 1915, for examination by Dr. Deaver

and myself on account of a small hard tumor developing in her right frontal region. ,We both believed

this to be metastatic carcinoma, but the patient differed in opinion, and refused treatment until June

15, 1915, when she returned complaining of severe pains in the chest. I then made an A''-ray examina-
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tion of the spinal column, and found disease of six dorsal vertebra;. I also found disease in one of the

shoulders, and some evidence of disease in the lungs. With this extensive metastasis I believed it

unwise to go further with the treatment, but the husband insisted, and a large series of treatments was

given to the patient every month or two up to the present time. In September, 1915, when the patient

returned, she was so weak that she had to be lifted from the bed to a stretcher and to the treatment

table, on piUows. She had marked dyspnea, and could not speak a sentence without interrupting to

breathe. Practically the whole body, not including the lower extremities, was covered during these treat-

ments. Gradually she began to gain strength, felt quite improved, and her general appearance improved in

every way. Today she can get up out of bed by herself, walk, and talk and laugh freely, and her con-

dition in every way presents the greatest encouragement. A'-ray examination of the spine and of the

shoulder-joints show a recalciiication of the diseased bones, which indicates a healing process. The dis-

eased area in the lung had increased in density, but I believe this to be due to increase in scar tissue, and

to indicate a healing process. The remarkable features about this case are the facts that the local

and inoperable recurrences have disappeared completely and never recurred, nor has any area in the

operative field shown any evidence of any further recurrence, and second that the extensive bone and

pulmonary metastases seem to be yielding to the treatment. The metastases which had developed in

many parts of the body must have taken place even before treatment began, and the fact that the exten-

sive bone metastasis are showing evidence of repair, indicated by the recalcification, leads me to believe

that this patient has a reasonable chance for recovery.

Fig, 268.- -Mrs. K. L Photograph made June 20, 1915. Showing complete disappearance of the

carcinoma and healing of the skin. (See Case- History p. 662,)

Case 6.—Mrs. K., aged 52, was referred by Dr. John B. Deaver, Apr. 30, 1914. On June 20, 1912,

Dr. Deaver removed the left breast on account of a carcinoma that had been growing for a year. The

patient remained well until April, r9i3, when following a severe shock, she noticed little tumors develop-

ing over the operation area. These were supposed to be neurotic in origin, but they did not disappear,

and after they had lasted and increased for a year, she consulted Dr. Deaver, who referred her to me.

At that time the entire left mammary region was studded with nodules on both sides of the scar, extend-

ing into the axillary region and down to the left costal margin. This infiltration could then be traced

across the sternal region to the opposite breast. The right breast was indurated and was believed

to be carcinomatous. Within two days the patient was given a series of 20 full doses of filtered

rays; each representing 20 .v, or in all 400.V units. When she returned at the end of three weeks for a

second series, there was decided improvement. These were repeated May 23, June 16, July 7,

Aug. 14, and Sept. 22, or in all, six series of 20 doses each, totalling 2400 .v, and when she was examined

by Dr. Deaver, Dec. i, 1914, he could find no evidence of carcinoma. She remained well until May
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18, 1915, when she again returned with recurrent nodules in the operative field. This indicated clearly

that not enough treatments had been given, or at least that the treatments had been discontinued too

soon. Treatment was renewed on the same basis as before, and the recurrent nodules have again

disappeared. She will now be kept under closer observation, and it seems to me that her chances of

recovery are fair.

Case 7.—^Mrs. B., aged 32, came to me Sept. 19, 1913. She had been operated on Aug. 20, 1910,

by Dr. Deaver, tor carcinoma of the right breast (confirmed by pathologic examination), and for recur-

rence. Mar. 27, 1911. The patient said that she had had in all four operations. Sept. ig, at the begin-

ning of my treatment, the entire operation area on the right side was studded with nodules which were

firmly adherent. These extended to the axilla, and in the right axilla there were masses from J2 to ^i

inch in diameter firmly binding the tissues. There were large nodules in the supra-clavicular region on the

right side. The left breast contained a. mass of tumor tissue. She had retraction of the nipple,

and metastasis in the left axilla and in the left supra-claviculir region. There were two small nodules

in the scalp. About 3 inches of the second left rib and a small area in the third rib were destroyed,

and about l-z inch of the right eighth rib, with disease of the eighth, ninth and tenth dorsal and fifth

lumbar, vertebrse, and the upper part of the sacrum. Ordinarily such an extensive distribution of

disease would preclude even the thought of accomplishing any good results, but this patient had an

unusual amount of determination to get well. I therefore decided to see what coidd be accomplished.

She has received an enormous amount of treatment over the entire body during the last two years and

three months, 325 or more doses, averaging 15 x, or amounting to 4S75 x or more. As a result she has

gained 17 pounds in weight, she gradually became able to look after her household duties, and when

examined recently, she was doing all her housework, even her ironing. She looks and acts very much

stronger. All the nodules in the right side of the chest have disappeared, as well as those in the right

axilla and the right supra-clavicular region. The mass in the left breast has shriveled, and while there is

considerable retraction of the nipple, the area feels Uke fibrous tissue, and is freely movable. The meta-

stases in the left axillary and supra-clavicular regions have disappeared. The disease in the second rib

has healed. I believe the disease in the vertebra is healing, as indicated by increase in lime salts. The

disease in the fifth lumbar and sacrum is at present giving the patient most of her symptoms, and she suffers

considerable pain in this region, though there has been some recalcification there. This patient is, there-

fore, not well, but it was the first instance that I had ever known in which there was undoubted healing

of metastatic carcinoma of the bone. I have seen this demonstrated in at least two cases since this time.

This evidence of the healing process in metastatic carcinoma of the bone and the marked improvement

in the general health of a patient with such a general distribution of carcinoma demonstrates in the most

striking manner the effect of the Roentgen rays on even the deepest form of carcinoma, and it would

indicate that once we master all the elements of this work, that we may perhaps ultimately find the real

cure for carcinoma. At present we must look upon this method merely as an adjunct, and must not

neglect any radical means that will actually eliminate the disease.

While the foregoing cases illustrate the value of the rays in the treatment of inoperable

recurrence and metastasis, we believe the greatest field for usefulness to be in the post-

operative treatment, and to this group should be added the inoperable primary carcino-

mas and the recurrent carcinomas. The great difficulty in the treatment of metastatic

carcinoma is that one is never quite sure when the patient is well or where the disease

may break out next. Therefore, when one is treating metastatic carcinoma, it must be

looked upon as a palHative measure, though this palliative relief may extend over many
years, as is indicated by these, and many other cases that are on record.

3. Roentgen-therapy in the Post-operative Treatment of Carcinoma of the Breast.—
It is in this field that we believe the Roentgen rays find their greatest field of usefulness,

in the treatment of mahgnant disease of the breast. It is very difficult to estimate by

statistics the exact value of the Roentgen rays in post-operative treatment, because up to

the present time, the treatment has been apphed almost exclusively in the more ad-

vanced cases in which there was already metastasis to the axilla and sometimes to the

supra-clavicular and mediastinal regions. Therefore the results obtained in the past

must be compared with the results obtained in the metastatic cases which were

operated upon without the effect of the rays, and when this comparison is made I am
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entirely sure that there will be demonstrated a very decided improvement in the end

results. This will be true especially in the cases treated in the past two years since which

the technic in Roentgen-therapy has undergone a decided change. However, even during

this period, the technic used in general has been most inefficient. When all cases are re-

ferred for post-operative treatment we will be in a much better position to estimate its

value. When such cases are referred for post-operative treatment, the Roentgenologist

should be informed as to whether metastases in the axillary and supra-clavicular regions

were or were not found at operation, for we believe that in the cases in which there is

no metastasis, the amount of treatment needed will be very much less, and the period

during which the treatment will have to be continued after operation will be likewise

very much diminished. The prognosis following operation without Roentgen treat-

ment has been discussed in previous chapters of this book, and therefore need not be

repeated here. We believe, however, that the end results can-be improved 25 per cent.

Fig. 269.—-Diagram showing the usual outline of areas as portals of entry for post-operative treatment.
Anterior view.

by thorough, competent, post-operative Z-ray treatment. All surgeons recognize the

danger of recurrence, and since the foregoing cases, which have been studied by

Dr. Deaver and myself over a considerable period of time, show that even extensive,

recurrent and metastatic disease may yield to the action of the rays, there can bfe no

doubt as to the influence of the Roentgen rays upon the malignant tissue. If recur-

rence, the positive evidence of malignant disease, can be made to disappear, then it is

surely reasonable to presume that if this disease be treated in its incipient recurrence,

or when only a few cells have been left behind or transplanted, that if this treatment

be used in time, the chances of recurrence and of the subsequent development of the

disease must be very much less. It is generally recognized that if recurrence takes

place in the region of the wound, cancer cells have been left behind at the time of

operation or have been transplanted. It would seem therefore that the little nodules
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that one sees, from time to time, develop in the region of the stitch holes argues at

once in favor of transplantation. If this were recognized, we would have the strongest

possible argument in favor of immediate post-operative treatment in the open wound,

and from results that I have observed in this method, I believe that it is a rational

procedure providing it can be safely and practically carried out.

I treated my first patient in this manner about three years ago, following an operation

for recurrence of carcinoma of the breast. She has remained well these three years. I

believe Dr. Foerster of Milwaukee was the first to use this method. He has recently

written to me that his oldest case has remained well now seven years. Dr. Deaver does

not approve of the treatment in the open wound, but urges post-operative treatment in

all cases. Werner, who has had considerable experience with post-operative treatment

says: "Roentgen exposures are liable to ward off recurrences when applied after opera-

tion, especially when the rays can be applied to the open wound." He also says:

"Many "cases of failure can be ascribed to inadequate dosage." Theilhaber also says:

"The probability of success is greater when the rays are applied to the open wound."

Rodman advised treatment in the open wound when it is practical.

Fig. 270.—^Posterior view showing the usual portals of entry for post-operative treatment.

Argument in Favor of Immediate Post-operative Treatment.—The object of this

post-operative treatment is first, to cause the atrophy or destruction of outlying cells or

glands that have not been reached by the surgeon, or the destruction of cells that have

been transplanted into the wound; and second, to cause the obliteration of the lymphatic

channels which would otherwise permit the dissemination of the disease. Therefore,

the sooner the cells are destroyed or rendered inactive by the rays, the less likelihood

will there be of multiplication and further development. This, in itself, forms a strong

argument in favor of treatment upon the open wound before suturing, and while the

patient is still under ether. As proven, the rays have a destructive effect upon the car-

cinoma cells, and beneficial effect upon the patient suffering from carcinoma. I need
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only refer to the cases previously reported in this chapter, as well as to th'ose previously

recorded in various scientific contributions made by myself and many others such as

Boggs, Krause, Koptzenberg, Freund, etc. It is not always practical to give treatment

in the open wound while the patient is still under ether. In such instances, the treat-

ment should be given as soon after the operation as the patient can be safely moved into

the Roentgen treatment room. When, for any reason, post-operative Roentgen treat-

ment cannot be given, then treatment should be applied at the earliest sign of recurrence,

for a considerable number of cases with recurrences and metastases can be cured, or

rendered free from symptoms. Unfortunately, most of the inoperable and advanced

cases die of the disease, sooner or later, and their friends and relatives who do not know
of its advanced state are apt to ascribe death to the failure of the rays, and sometimes

even believe that the rays caused the death of the patient, or even caused her disease.

All Cases should be given Post-operative Roentgen Treatment.:—All Roentgenologists

and most surgeons are recognizing the value of post-operative Roentgen treatment

in the more advanced cases, but few seem to realize the importance of such treatment

in cases in which there is no glandular involvement. The best evidence of the value in

early cases is that by Dachtler, who as a result of visits to leading hospitals eight years

ago to determine the value of post-operative treatment, says:

"I found that whenever unfavorable opinions were given, almost invariably on investigation, faulty

methods in technic were discovered. As a rule there was not a hearty cooperation between the surgeon

and the Roentgenologist, the Roentgenologist stating that usually only a short series of treatments was

given while the patients were in the hospital. After returning home, they either did not come for treat-

ment, or they returned at irregular periods. On the other hand, in some places where the surgeon

would have given the method a fair trial, the facilities for Roentgen treatment were sadly inefficient.

In some hospitals the work was in charge of internes, who often had not mastered the first principles of

Roentgen-therapy. In other places the protection offered the X-ray operators was so meager that they

could not be expected to push the work under conditions which meant grave danger to themselves. In

one celebrated institution of learning patients were sent to the X-ray department (which was in charge

of inexperienced internes) with a prescription calling for so many minutes of X-ray treatment. Abso-

lutely no method for measurement of dosage was known or attempted. In one large charity hospital,

where many cancer patients were treated, post-operative X-ray treatments were given only while the

patients remained in the hospital."

Unfortunately, these criticisms, referring to conditions eight years ago, will apply, in

many instances, today.

In Dachtler's work during the past eight years, he was able to obtain the complete

cooperation of the surgeons, and bases his report on private cases only in which the sub-

sequent history could be followed, and only treated such cases as would promise to con-

tinue the treatment long enough to produce results. All the cases were carefully diag-

nosed, and in all cases the surgeon reported as to the presence or absence of axillary

involvement. He says that of the 16 cases showing no axillary glandular involvement

at operation, 13, or 81 per cent., are alive and well, after five years. Excluding

the doubtful cases that died before the five-year period had elapsed, but who were

found at autopsy to be free from cancerous disease, the percentage of cures reaches 100

per cent. This is a gain of at least 20 per cent, over the best records yet reported.

Though the number of cases treated by Dachtler is not great, 100 per cent, of cures of

cancer is so unusual as to prove the strongest sort of argument for post-operative treat-

ment in all cases instead of limiting it only to the inoperable or advanced cases which are

operated upon with the hope that the rays will eliminate the disease that the surgeon

cannot remove. Dachtler believes that the immediate use of the ray on the operating
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table, or leaving the wound open for treatment before closure, is not necessar}', because,

according to him, the chief effects of post-operative Roentgen-therapy are the oblitera-

tion of the remaining lymphatics and lymphatic glands. In his experience, the X-ray

treatment has entirely eliminated skin recurrences after the radical operation for cancer

of the breast.

Treatment of the Ovaries.—Theilhaber says: "The genital glands apparently act

favorably on the development of cancer, their influence being 'cancrigenous ' while the

blood-forming organs possess ' cancrilytic ' action. Therefore, I attempt to produce an

atrophy of the sexual glands by Roentgen treatment in women who are still menstruating.

Recurrences after the breast amputation is more readily prevented if the ovaries are

destroyed, the clinical experience which different operators have had with castration in

inoperable carcinoma coinciding with this fact." In this treatment of the ovaries for

the effect on the' breast, I have had no experience, but it seems to me to be worthy of

trial, and I hope soon to have the opportunity of testing it.

The same arguments that are given in a previous chapter in this book concerning

oophorectomy as unfavorably' influencing the development of carcinoma cells, as well

as those conceived by Lett, can be used in favor of Roentgen treatment. Since the

same effects on the ovaries can be accomplished by Roentgen-therapy, an operation

which has a fatality of 6 per cent, should be avoided. As Lett's results seem to

indicate a distinct improvement, and as this treatment can be so easily given, it would

be wise to add ovarian destruction to the treatment of cases whose ovaries are still

active.

Constitutional Effects of the Roentgen Treatment.—Inmost patients no constitutional

effects follow the treatment, but as we give massive dose treatment, multiplying

our doses rapidly, some patients develop nausea, occasional vomiting, and a certain

amount of prostration which continues from one to three days. I believe this to be due

to the gases generated by the action of the high-tension currents on the air. On this ac-

count every possible means should be used to keep the air of the room as fresh and pure

as possible. This can be done by means of a suction apparatus, originally described

by Caldwell, which removes all of the gases as they develop around the tube, or by the

method described by myself which makes use of an inhaling device which permits the

patient continually to inhale fresh air drawn from the outside of the building. The
apparatus consists of a valve chamber which is placed under the window, permitting

the ingress of fresh air only while the egress of the inhaled air takes place through the

valve of the inhaling mask, and practically eliminates the inhalation of the obnoxious

gases from the room, though not completely because a certain amount of the gas still

enters through the valve before the valve over the inhalation mask closes. As origi-

nally designed, the chamber permits the admixture of pure oxygen from an oxygen tank,

but I have found that this is not essential. More recently I have installed large

suction fans.

Modern Technic}—Most treatments with the Roentgen rays, both in primary,

recurrent and metastatic carcinoma have in the past been given by the fractional dose

method. This same technic was used in the post-operative treatment, and it is rather

remarkable that the results have been so good when one application after another was

made upon the same area of skin, and, if of sufficient quantity, was apt to bring about

dermatitis and to accomplish only sufEcient deep effect to cause stimulation. During

^ This technic was described at the midwinter meeting of the Eastern Roentgenologists at

Atlantic City, January, 1915.
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the past few years there has gradually been evolved a technic known today as deep

Roentgentherapy.

With the idea of cross-firing upon the disease in the chest and axilla following car-

cinoma, I have, for many years, directed the treatment through the anterior, lateral-

posterior and supra-clavicular aspects of the chest, but during the past two years

have definitely outlined the areas of skin through which to give the treatment, so that

every portion of the skin receives a definite full dose so placed that the greatest amount

of cross-firing will occur in the axillary and supra-clavicular regions which are the usual

lines of extension of carcinoma of the breast.

Division of Areas.—In order to prevent recurrences in the wound, the lower portion of

the incision comprising the mammary region is divided into one or two areas, depending

upon the length of the incision. Joining this then are three triangular areas radiating

from the shoulder and lying between the clavicle and the axilla. A dose is then sent

directly through the axilla; another through the posterior fold of the axilla. The space

between the clavicle and the spine of the scapula is divided into two triangular areas,

and a full dose is given through each. Then one or two doses are given between the

scapula and the spinal column, directed toward the mediastinum and toward the mam-
mary region. If there is suspicion of mediastinal involvement, the rays are sent, in ad-

dition, through from four to six different areas toward the mediastinum. In general,

for the average post-operative case, treatment is given through from six to twelve

different fields, the number being limited so far as seems safe, so as to keep down expense,

and the expense is approximately the same to give a full dose through one area, whether

it be small or large, and is multiplied by the number of doses necessary. By this process

of multiplying doses, the rays are made to cross from three to six times through the axUla

and from two to four times through the supra-clavicular region, and most of the doses

reach the mediastinum to a greater or lesser degree. In the treatment of primary

inoperable carcinoma, one must aim to cross-fire as much as possible upon the disease

wherever it is found.

Interval between Treatments.—All the above doses are given in one series, generally

on one day, without interruption, but at times it is more practical to use two days to give

a series. I generally repeat this series of treatments at the end of three weeks, and again

at the end of four weeks. From three to six such series are generally given. The number

will, of course, depend upon the degree of malignancy and the extent of the disease pre-

ceding operation. I believe that in many instances failures have been due to inefficient

or insufficient treatment. During the interval between the series the patients can go

about their usual affairs—at least, so far as the Roentgen treatment is concerned, and

when coming from a distance (unless it be too great) can return to their homes. In

cases of advanced disease, one should not set a definite number of series, but should

simply increase the interval as much as seems practical until one can feel reasonably

certain that the patient will remain well. In this the close cooperation of the attending

physician is- needed to prevent the patient from growing careless.

The Dose.—The dose refers to the amount of treatment given through each particular

area of skin, and is limited by the skin toleration. We find that we can give twice the

pastille dose as measured by the Sabouraud and Noire pastilles, providing the rays are

passed through 3 mm. of aluminum and one layer of sole leather before reaching either the

skin or the pastille. It must be borne in mind that these pastilles have been made to be

used midway betwe.en the target of the tube and the skin of the patient. After one has

standardized the technic the dose can be fairly well measured by noting the time, dis-
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tance of the anode from the skin, the amount of milliamperage and the length of the

parallel spark gap. These elements will vary considerably with each equipment. This

technic, however, should be controlled from time to time, and can easily be done by lay-

ing one of these pastUles on the skin protected from daylight and using the same pastille

on two different areas which should then be changed to the deep orange tint "B," which

records a value four times as great as when placed midway between the anode and the

skin. Working with a Coolidge tube, 25 milliampere-minutes with a transformer cur-

rent, with a parallel spark gap of 9 inches and the target 8 inches from the skin, will give

double tint "B," or the usual dose that we give. If this distance is changed, it must be

remembered that the quantity of rays will vary inversely with the square of the distance.

Over areas where recurrence has already taken place, we sometimes use a dose equal to

three times tint "B" or the equivalent of 30a;. When care is used, the photographic

method of measurement recommended by Kienbock and adapted by myself may be

employed, when the dose is recorded in x units. Tint B on the Sahouraud scale = 10 x.

Filters and Protection.—At present we are using, uniformly, 3 mm. of aluminum over

one layer of sole leather, for this work. In giving these multiple doses, the rays, of course,

must be confined to the area treated. The hair must be carefully protected by sheets

of lead or by the opaque rubber, and the rays should be confined about the tube so as to

limit vagrant rays so far as is possible.

Time of Beginning Treatment.—When practical it is desirable to give the treatment

through the open wound just as the surgeon finishes his operation, and before suturing.

The layers of skin are drawn back as far as is practical; the hemostatic forceps are re-

moved, and the whole area is covered with several areas of sterile gauze or a sterile towel.

The patient, while under ether, is then turned over so as to lie on the healthy side; the

arm is either drawn upward or thrown well forward. When aU is in readiness before-

hand (as it should be), the treatment, with our modern equipments, should not require

over 20 minutes from the time the surgeon removes the clamps to the time he is ready to

put in his sutures. We have not found that this jeopardized the success of the operation

nor that it has interfered with the healing of the wound. At the end of a week or two the

patient should receive the regular post-operative treatment as outlined above.

When it is not practical to treat the patient through the open wound, the regular

post-operative treatment should be given just as soon after the operation as the condi-

tion of the patient will permit moving to the Roentgen treatment room, which is usually

in from a few days to two weeks. Even when the patients must be moved from the hos-

pital to some other place for treatment, it can easily be done within two weeks. It

is a mistake to consider Roentgen treatment as post-operative when it is first started

after the patient begins to have induration of the tissues, shooting pains, or other signs

of recurrence. In general much skill, great care, and keen judgment are needed to

produce good results.

Radium in the Treatment of Carcinoma of the Breast.—It is now pretty generally

admitted that the action of radium on the cells of the body and on malignant tissue is

very similar, if not identical, to the action of the Roentgen rays. Therefore, the choice

of these agents will depend upon the convenience with which the radiation can be brought

into contact with the malignant cells. The results will also depend upon the quantity

of either form of radiation that can be best brought to bear upon the malignant tissue,

for small doses of either agents are liable to cause stimulation of the deeper cells, even

though the superficial cells may be destroyed. It is also generally admitted that the

action of radium for efiicient therapeutic effects is not over 2 cm. in depth, while the
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action of the Roentgen rays has been shown to be repeatedly effectual in the treatment

of even the deepest tissues of the body. This is illustrated by the results previously

reported in the treatment of metastatic carcinoma of the bone and mediastinum. With

the most modern equipment, the Roentgen rays can be applied in unlimited quantities,

and from almost every direction through the surface of the body. Hence, in the treat-

ment of inoperable carcinoma of the breast, one must always take into consideration the

Ij^mphatic glands in the axilla, supra-clavicular region, and mediastinum, as well

as possible metastases to the bones. It seems, therefore, that radium should not find a

very large field of usefulness in this particular group of patients with malignant disease,

but that it should find its greatest field of usefulness in the treatment of malignant

disease within cavities where it can be brought into direct contact with the dieased

tissue, and by exerting its effects locally, to the extent of 2 cm., may accomplish a great

deal of good. Radium can, of course, be applied in the treatment of superficial nodules

if these alone are to be considered. In the treatment of large masses of malignant tis-

sue, the best results can be accomplished by inserting the radium tube in the growth,

as recommended by Morton, who reported a case thus treated, seven years ago, in a

patient who, to this date, has never shown any signs of recurrence. In this case a

microscopical examination of a piece of the tissue removed established the diagnosis

of carcinoma. This section was removed at the time of the insertion of the tube con-

taining 10 mg. of pure radium bromide, which was left in place 16 hours. Sometime

later it was thought best, on account of the slow healing of the radium ulcer which fol-

lowed this application, to remove the breast. Microscopic examination showed cancer

cells remaining in the periphery of the broken-down area. Still better than the insertion

of the radium tube is the method recommended by Burnam who describes his method

as follows:

"Fine, capillary tubes are filled with radium emanation and these containers are placed in hollow

needles. It is possible to insert a number of such needles at a uniform distance from each other into the

tissues to be radiated. By this means it is possible to radiate a given volume, as for instance the floor

of the mouth, the tongue and neck, with an approximately uniformly equal and easily determinable beta

and gamma radiation. It can readily be seen that where applicable this method is much more econom-

ical than distance radiation. Great care, however, must be taken that the exposure is not so long or

intense as to cause sloughs or other injuries. It is proper to say in this connection that as yet the ele-

mentary facts are just being worked out. It is not known, for example, whether a short intense or a

prolonged feeble radiation is preferable. The determination of this one point alone wiU demand a tre-

mendous material most carefully studied, and there are many others."

Boggs thinks that radium can find a field of usefulness by placing the radium capsule

tube in the axilla where it is difi&cult for the Roentgen rays to be applied. Even here

the serious part of the malignant disease is apt to be more than 2 cm. in depth from the

surface of the axillary skin. It would seem, therefore, that the cross-firing method pre-

viously described would be more useful. Personally, I have not applied radium in the

treatment of carcinoma of the breast, for I could see no good reason for its use in prefer-

ence to Roentgen rays, where the Roentgen rays can be applied in sufficient doses and

with the proper amount of filtration, conditions which can certainly be obtained in the

treatment of carcinoma of the breast. The limitations of radium-therapy can be

shown best, I believe, by quoting the opinions of those most experienced in its use. In

reply to a letter regarding the results obtained in breast cancer. Dr. Howard Kelly writes

:

"I think there is great hope in the near future that with a new form of a:-ray we will be able to do

all that we are now doing with radium and perhaps more too."

Abbe, of New York, who is possibly the pioneer in the use of radium in America, in

answer to a letter of inquiry as to the relative value of X-rays and radium says

:
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"I am not prepared with, enough experience to take up any discussion, but having seen much of both

forms, I can say that radium can dissipate recurrent nodules, cutaneous and subcutaneous, after car-

cinoma operations, and perhaps with less likelihood of dissemination because of its particular beta and

gamma radiations. In cases of Paget's disease of the nipple, it has a beautifully curative effect. In

cases of epithelioma beginning in the ducts of the nipple, I have a number of cases now cured for many
years. It is hard to classify the different types in which radium has been found effective, but I have

seen and illustrated many cases of rapid disappearance of considerably sized masses receded to a condi-

tion of apparent inert fibrosis. In general I feel that the X-ray is by far the most potent agent, but in

many cases radium, properly used and properly screened, seems to me to fill an independent and very

valuable position."

Finzi says:

"If there are multiple recurrences and indications 01 likelihoods of involvement of the medias-

tinum, it is better to use filtered X-rays than radium, and, although the former do not have so good an

effect in destroying the cancer tissue, the great amount of rays that can be poured into the body can

give larger doses to more distant parts, and have a greater effect than the small doses of radium rays that

can be made to reach these parts."

Newcomet says:

"Neglected cases of carcinoma of the breast frequently come under observation where the amount

of tissue involvement precludes operation. The breast is bound down to the underlying tissue, and the

glands in the axilla extensively involved. Therefore, it would be natural to suppose the mediastinal

glands were in the same condition, depending somewhat on the situation of the primary growth. By
careful application of the A'-ray or radium, it is possible to produce a retrograde change that will in some

instances cause the local disease to become absorbed, and make it possible for a thorough operative pro-

cedure. In several instances that have come under observation, the patients were restored to perfect

health."

Wickham and Degrais say:

" Under a variety of circumstances radium can be extremely useful in the treatment of cancer of the

breast. In inoperable cases it can produce a distribution of the tumor, cicatrize the open wound, and

appreciably relieve even very great pain, thus prolonging life for a considerable time. This is accom-

plished by the introduction of tubes into the depth of the neoplastic mass or by the triple application

of the apparatus in the wool of the dressing."

Probably the most valuable and comprehensive report yet made upon the treatment

of radium in carcinoma of the breast is that by Major Pinch in his annual report of

the work carried out in the Radium Institute, London, in 1914, in which he says:

"The number of patients with this disease applying for treatment far exceeds that of any other malig-

nant condition. The policy of declining to treat operable cases is still rigidly adhered to, unless the

patients have absolutely refused to submit to operation, and radium is used as a last resource.

"The progress of inoperable, slow-growing cases of the atrophic type is usually much retarded by
the use of radium, especially when the metastases are confined to the skin, axillary, and supra-clavicular

lymphatics and do not affect the lungs or abdominal viscera.

"Very small isolated cutaneous nodules on the chest wall, if few in number, may be effectively treated

by unscreened exposures of one or one and a half hour's duration with a half-strength radium plate. If

very numerous and closely set, prolonged exposures of 30 to 40 hours' duration to heavily screened rays

are preferable, and this method of treatment should also be resorted to for the primary growth, infected

glands, or ulcerated surfaces if such exist.

"Superficial ulcerations unaccompanied by much subjacent induration are peculiarly susceptible

to the action of radium, and complete healing of these lesions is frequently observed. Isolated recurrent

nodules—inoperable by reason of their attachment to the sternum, clavicle, ribs, or rib cartilages—are

best treated by burying a small powerful emanation tube, screened with i mm. of silver in them, for a

period of 24 hours.

"Little or no effect appears to be exerted in the prevention of metastatic deposits, though the treat-

ment does not, at any rate, hasten their dissemination. Some cases in which pleurisy or ascites, depend-

42
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ent upon carcinomatous invasion of the pleura or peritoneum, has been present have shown remarkable

improvement, and the application of powerful apparatus screened with 2 mm. of lead over the aflfected

pleura or peritoneum, after a preliminary paracentesis, has effectually prevented the further formation

of effusion.

"A few patients have been under treatment at intervals of three or four months since the opening

of the Institute in August, 1911, and it has been observed that a stage in their treatment is reached

sooner or later at which the response to radium fails, and the benefit derived becomes negligible.

"In rapidly growing carcinoma of the medullary type radium can do very little except relieve pain,

even though enormous doses be employed.

"The number of cases of cancer of the breast was 67; of these i was apparently cured, 40 were

improved, 17 not improved, i abandoned treatment and 8 died."

Based upon the opinions expressed by those who have had most experience in the

treatment of carcinoma of the breast with radium, one cannot hope for brilliant cures

and only cures in a very limited number, as is indicated by Pinch's report in which only

I out of 67 cases could be considered cured. Therefore, it must be understood (and

this opinion is expressed by every author), that operation must not be interfered with

nor delayed on account of the possibility of cure by radium.

Combined Use of Radium and X-rays.—One often hears, chiefly from those not

suiflciently informed, that one can expect good results from the combined use of radium

and the X-rays. These two forms of radiation can be very advantageously used when
the disease is located within a cavity, in which instance radium is applied directly in

contact with the malignant disease in the cavity, and will produce a profound efiect

if used in sufficient quantities. The Roentgen rays can then be used to greater

advantage by applying them by the cross-firing method in massive doses and according

to the deep technic through various angles, and through the surface of the body, so as

to reach the outlying lymph nodes, and prevent further dissemination of the disease.

The two agents should not be used, however, over the same area of skin. This precau-

tion will especially apply in the treatment of carcinoma of the breast, for since the

two forms of radiation are very similar, and since both can be only indefinitely

measured, the danger of either giving insufficient radiation, or producing a burn of

the skin, is very great. In fact, the greatest caution should be taken against the use

of any form of irritant to the skin when either X-rays or radium are to be applied.

Therefore iodine, mustard plasters, liniments, massage, high-frequency currents, violet

rays, etc., must always be eliminated.

Radium in Post-operative Treatment of Carcinoma of the Breast.—The use of radium

after operation has been repeatedly recommended. This has probably resulted from the

knowledge of the action of radium on malignant cells, but when one realizes that following

carcinoma of the breast there is not only the danger of recurrence in the operative field,

but of dissemination of the disease along the lymphatic tract, it will be seen that radium

can, in no sense, replace the use of the Roentgen rays. And since with the X-rays, we

have so much more power it would be wrong to attempt to replace this large volume of

X-rays by the small quantity of radium that is usually possessed by any one person. If

one have 200 or 500 mg. of radium, so that the soft rays can be filtered out, and gamma
rays used almost exclusively in massive doses from various angles, I believe some good

can be obtained. I have seen one such result produced by a large quantity of radium in

post-operative treatment, but the small quantity of radium which is usually posses sed

by individuals or even hospitals cannot be depended upon to produce such results.

Hyperemia.—The hyperemia treatment of cancer is based on the theory that the

disease is primarily dependent upon a poor blood supply of the affected part. Theil-
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haber, the author of this theory, thinks it justifiable to suppose a cancerous predisposition

in operative scars analogous to that in scars following burns or other forms of trauma.

The treatment consists in the production of hyperemia by means of heat, .T-rays, counter-

irritants, etc. and is applicable only to superficial cancers. Prophylactic treatments

are begun about 10 weeks after operation at which time the scar begins to shrink. Large

doses of the A'-rays combined with high-frequency current and diathermia are applied by

Theilhaber both to the operative scar and to the normal breast. Blood-letting is done

every six months, an empirical practice based on the clinical observation that recurrences

are less frequently noted in patients who have lost a large quantity of blood during

operation. How this is correlated with the theory of local hyperemia we are unable to

say. Hochnegg adds gymnastic exercises, sunbaths, and several weeks of purging to the

above treatment. Kirschberg recommends a 20-minute session in a hot-air cabinet, fol-

lowed by energetic massage. Leaf proposes a suction apparatus to produce

hyperemia and prevent dissemination. These measures are unsupported by any proof

of their practical value although any method of treatment proposed by the authorities

mentioned should command our attention. Personally we have had no experience with

hyperemia as a prophylactic treatment against post-operative recurrence.

Chemo-therapy.—The highest aim of modern chemo-therapy is to discover some

chemical or chemical compound that will destroy malignant tumors in vivo without

injuring the normal tissues of the body. Research along bio-chemical lines in tumor

diseases followed the perfection of experimental transplantation of tumors in the lower

animals and the discovery of Ehrlich's salvarsan. The remarkable effects of the arsenical

compounds in the treatment of syphilis and other spirochetal diseases are thus far want-

ing in the experiments with various chemicals in the treatment of tumor diseases. The
possibilities of future development in this line of experimentation are such, however, that

a review of that which has been accomplished will be of some interest. It has been dem-

onstrated that certain substances (named tumor-affines by Neuberg and Caspari) have a

selective action on tumor cells. Wassermann and Keyser injected selenium-eosin into

tumor-bearing mice and found that this substance was taken up by the tumor cells caus-

ing their destruction without affecting the normal tissues. The therapeutic dose was
found to be too near the toxic dose, however, to insure safety in using it on the human
subject. Neuberg and Caspari noted an increase of destructive processes in the tumor

cells of experimental animals after the intravenous injection of various compounds, the

most efficacious being a combination of copper and tin. The colloids of many of the

heavy metals proved rapidly destructive to tumor cells, but the animals often succumbed
either to the influence of the injected metal or to toxic products arising from the de-

generated tumor. Loeb and his co-workers report the results of experiments with

intravenous injections of colloidal copper in human cancer cases. They state that retro-

gression of the growth and relief from pain were noted in the greater number of instances.

The treatment was ineffectual in rapidly growing tumors. Similar results are obtained

by Gaube de Gers. Braunstein modified the technic proposed by Wassermann and ap-

plied his discovery to the human subject. Intravenous injections of electro-selenium

were given to 20 cancer patients, including one breast case. lodine-methyl-blue was

given by mouth in conjunction with the injections. In almost all of the cases, improve-

ment was noted—relief from pain, improvement of the general condition, and, in some
instances, increase in weight. No bad results were noted. Ascites disappeared, the

tumors diminished in size and became more mobile; associated lymph glands were also

much reduced in size. The cases in this series were all inoperable and in advanced
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stages. Braunstein believes that the treatment may be of value as a post-operative aid

in preventing recurrences. Bougeant and Galliot advise the use of the coral red variety

of electro-selenium for intravenous injection purposes (i mg. in 5 cc. of isotonic serum

repeated every other day). Their experiments comprise 20 cases, three of which were

carcinomata of the breast. No evil effects followed the treatments. ReHef from pain

was noted in every case; while the growth of the tumor was retarded in some instances,

but was neither constant nor lasting. They express the belief that the use of electro-

selenium as a pre-operative measure will become a universal practice. Radium and the

X-rays were advised to be used in conjunction with the injections as a prophylactic mea-

sure after operation.

Cholin, a substance produced by the action of radium or the X-rays on lecithin, has

been used lately in the treatment of cancer. This agent depends for therapeutic prop-

erties on radio-activity. Werner found that cholin can imitate the action of radium and

can be substituted for the latter in. tumor-therapy. Czerny and several other European

surgeons have used various salts of cholin intravenously in the treatment of inoperable

cancer, but this has been too recent to speak of results.

Drug-therapy.—Various tonics and alteratives, of which iron and arsenic are the

most useful, may be given to inoperable cases for the purpose of sustaining the strength

of the patient. None of the many drugs advocated from time to time in the treatment

of cancer has proven curative. It is unwise to burden a patient suffering with an in-

operable cancer with a lot of medicines which are only placebos. The pain associated

with advanced cancer of the breast may usually be relieved by the X-rays and other non-

medicinal means. Opiates should be reserved for the final stages of the disease, when

their administration is necessary as a rule. The use of alcohol in moderation is justi-

fiable. Every effort should be made to keep the patient comfortable by frequent chang-

ing of the dressings in cases in which ulceration has occurred. Weak solutions of car-

bolic acid, a mixture of pepsin and hydrochloric acid, ointments containing eucalyptus,

or antiseptic powders are useful preparations for local application to malignant ulcera-

tions. Forty per cent, formalin followed by H2O2 has been recommended by Stewart.

Toxin and Inununo-therapy.—It has been known for many years that erysipelas

infection of a cancerous breast often retards the progress of the cancer. This clinical

observation was first applied to the treatment of malignant disease by Fehleisen in 1888.

Fehleisen isolated the streptococcus erysipelatis and inoculated cancer patients with

this organism with the production of attacks of erysipelas identical with the accidentally

acquired disease. The therapeutic effects were likewise comparable with those following

the disease when accidentally acquired. One case of mammary cancer was " cured" and

four others were greatly improved. Other surgeons, including Hoist and Coley,

produced typical attacks of erysipelas by injecting the streptococcus into cancer

patients, but they discontinued its use owing to the great danger associated with

such heroic treatment. In 1891 Lassar reported negative results with the use of a toxin

derived from this organism, although Sprouck had previously reported good results with

a similar toxin-therapy in the treatment of malignant tumors in experimental animals.

Roger discovered that the virility of cultures of certain pathogenic microorgan-

isms is increased by the addition of the bacillus prodigiosus, a non-pathogenic germ.

This observation was first apphed to the treatment of malignant tumors in the human

by Coley of New York. The mixed toxins of the streptococcus erysipelatis and bacillus

prodigiosus (Coley) have been used extensively in the treatment of maHgnant disease,

and have proven of some value especially in sarcoma. In the latter class of tumors, the



NON-OPERATIVE TREATMENT OF CANCER OF THE BREAST 66l

results obtained by Coley stamp the mixed toxins as the most useful of all non-operative

measures in cases where irradiation is impracticable. Surgeons generally have failed to

obtain the good results reported by Coley^ and have to a large extent discarded the treat-

ment. We have used the "Coley toxins" in a small number of cases but without bene-

ficial results. There can be no doubt, however, that in a certain percentage of otherwise

hopeless cases, the originator of this form of toxin-therapy has achieved most brilliant

results. The treatment should be given a trial in deep-seated multiple inoperable

sarcomas.

Cancroin, an extractive of cancerous tumors, and analogous to the cadaveric pto-

maine,' neurin, was discovered and used by Adamkiewicz in the treatment of inoperable

cancer. This agent has not been accepted by other surgeons as a measure worthy

of trial, although its discoverer reported good results in advanced cases following

its use.

Serum-therapy.—Anti-streptococcus serum was used in the treatment of six cases

of recurrent cancer of the breast by Emmerick. Local improvement was noted in

these cases. In 1900 Wlaeff isolated pathogenic blastomyces from a cancerous growth

and injected them into geese. He then collected blood serum from the infected fowls

and injected it into a series of eight patients with cancer of the breast. Both local and

general improvement is said by Wlaeff to have followed the injections. More striking

results, however, were noted in the lower animals in which he claims to have produced

tumors at will by injecting of the blastomyces and to have controlled their growth by

injections of the serum. We know of no further mention in the literature of this re-

markable procedure.

The treatment of carcinoma with the body fluids of recovered cases (Hodenphyl) and

anti-micrococcus neoformans serum (Doyen) has not met with signal success.

Actual Cautery.—The actual cautery is used by some surgeons as a palliative measure

in operable cases and for the removal of local recurrent nodules. Personally we do not

advise the use of the cautery in breast cancer because excision with subsequent applica-

tion of the a--rays causes less mutilation and pain, while the results are as good or better

than are those obtained by actual cauterization. Finney, on the other hand, considers

the cautery superior to the knife in the treatment of recurrent nodules even when the

ribs and sternum are involved.

Electro-therapy.—Under this heading there are two methods that deserve some seri-

ous consideration, but electro-therapy should, in no instance, be used in operable cases

to replace operation. The two methods are electro-coagulation and fulguration. Elec-

tro-coagulation consists in the actual coagulation of the malignant tissue by means of

the heat generated in the tissue by passing a high-frequency current through the tumor.

The same general effect and line of treatment is often referred to under the term thermo-

penetration, desiccation and electro-thermic coagulation. It is a natural destructive

process, and has the advantage over thermocautery that the heat used is generated in

the tissues, and, because as it passes directly through the tissues from the active electrode

to the inactive electrode, there remains a zone beyond the actual destruction in which

sufficient heat is generated to destroy outlying malignant cells without actually destroy-

ing the healthy tissue. For the destruction of large masses the d'Arsonval type of high

frequency currents will be found the most useful. The field of usefulness for this form

of current is extremely limited. In all my experience I have only seen one case in

which I believe it was applicable. This case is reported as follows:

' See section on Treatment of Sarcoma (Coley 's fluid).
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The patient was Mrs. K. L., aged 68 referred to me by Dr. W. L. Rodman, Apr. 3, 1914, with

a large scirrhous carcinoma of the right breast. It had been growing five years and had been treated

by a plaster. The breast was firmly adherent to the chest wall, and was considered entirely inoperable

by Dr. Rodman. We could detect no glandular enlargement in the axilla or supra-clavicular

region. A Roentgenogram of the chest showed the shadow of the tumor, and in addition a

number of small dense glands along the mediastinum. On account of the absence of palpable glandular

involvement, and with the possibility of the mediastinal glands not being malignant, we considered the

combined treatment by means of electro-coagulation and deep Roentgen-therapy as applicable. It is

only in such inoperable breast cases, without axillary involvement, that we consider this method of

treatment advisable.

Therefore, we destroyed the tumor by electro-thermic coagulation, cooking from the surface down-

ward, then shaving off the cooked malignant tissue until we reached the intercostal muscles. We had to

work in this way very carefully for fear of penetrating the chest wall and lung. This was preceded and

followed by deep Roentgen-therapy, and today, Feb. 20, 1916, she is still well. The wound healed

very slowly requiring several months, but ultimately the healing was complete, and she has remained

well to the present date.

The points of interest in this case are:

1. That it was a scirrhous carcinoma which had been aggravated by plaster treatment applied by a

charlatan.

2. That it was inoperable.

3. That it was not suited for Roentgen-therapy alone.

4. That it was completely and successfully destroyed by electro-thermic coagulation and Roentgen-

therapy.

The Roentgen-therapy was of course applied over the supra-clavicular and axillary-

regions, and directed toward the mediastinum as well as over the local growth. If any

metastasis had been present, it must have been reached by the Roentgen rays. Of

course, one can never say whether such metastasis had or had not taken place, and it is

because of this difi&culty of determining the possibility of metastasis that this method of

treatment must be chosen most carefully.

Fulguration.—Fulguration is a term originating with DeKeating-Hart and Riviere.

It consists in the application of a long high-frequency spark, the spark measuring from

6 to 8 inches. This spark is directed through a tube upon the open wound follow-

ing operation. Through this tube is forced conjointly a current of cold air to prevent

the heating effect of this spark. The spark is not destructive, and is only applied follow-

ing operation. It is never applied primarily or for any destructive effect. Its object

is to prevent recurrence. A full estimate of its value has not been determined, but it

is enthusiastically recommended by DeKeating-Hart, Riviere and Bainbridge. Fol-

lowing the application of this current there is a marked pouring out of lymph over the

wound which DeKeating-Hart believes has an immunizing value. These authors also

recommend the associated application of the Roentgen rays as the post-operative

method of treatment.

Vaccine-therapy.—Delbet first proposed treating the cancer patient by means of

tumor auto-inoculation vaccine-therapy. He recommended subcutaneous injections

of powdered tumor material suspended in blood serum. Before this method was sug-

gested as applicable to human cancer, Delbet had succeeded with Ehrlich in producing

active immunization against mouse cancer by a similar process. It is a significant and

interesting fact that Ranzi and Graff actually produced a cancer at the site of injection of

Delbet's tumor suspension—a danger which Blumenthal had previously warned against.

To obviate the danger of infection, autolysates of the tumor material were used but without

any beneficial or other effect. Fischera later claimed cures in human cancer by the use of

foetal autolysates. A number of surgeons, including Lewin, Rovsing, Bertrand and Coan



NON-OPERATIVE TREATMENT OF CANCER OF THE BREAST 663

suggested modifications in the technic of vaccine-therapy and each reported some

encouraging results. A method similar to that suggested by Rovsing was employed by

Coca in the treatment of several of our own cases. This method which consisted of the

subcutaneous injection of fresh tumor material is attended with grave danger of sepsis.

Sterilization of the material seems to destroy any curative value that it may otherwise

have. In several of our cases large abscesses formed at the site of injection; all of these

patients recovered from the immediate effects of the infection—none of them was

benefited.

In a recent paper by Vaughan, read before the American Medical Association, June,

1914, on the subject of cancer vaccine and anti-cancer globulins as an aid in the surgical

treatment of malignancy, he reviews the results obtained during a period of six years in

100 cases of cancer. "The work is based on the theory first published by him in 1910

which states that through chemical alteration the normal tissue cell changes into the malig-

nant cell. If a maHgnant cell is chemically different in its protein content from a normal

tissue cell, it should be possible to sensitize an animal to one protein and not to the other.

That this is the case has been proved and it has also elicited knowledge concerning a new

and extremely interesting form of sensitization to which has been given the term

"transitory sensitization. The term vaccine is used to cover the number of injections

of both cancer-cell vaccine and cancer residue, while the term ferment is used to include

serum, unfiltered leucocyte extract, filtered leucocyte extract, globulins, and in a few

cases the leucocytes in toto."

Of the 100 cases of cancer treated and reported, 32 were cancers of the breast. Of this

number, 19 received little or no benefit. In some of the other cases, however, the results

were so striking as to command the most serious attention. Therefore, those cases in

which good results have been obtained will be reviewed briefly. It is the cases that

recover or show improvement that are most instructive, for the natural course of the

disease is progressive and ultimately terminates in death.

"Case 6. Mrs. F. Recurrent carcinoma of the breast. First seen Apr. 7, 1912. Radical removal

and second removal of recurrent nodule, had been performed previously. Patient given 10 injections

of vaccine and 70 of ferment. Patient still living with recurrence."

"Case 7. Mrs. C. Recurrent carcinoma of the breast following radical removal. First seen Nov.

28, iQio. Patient given 18 injections of vaccine. Patient still living without recurrence."

"Case 19. Recurrent carcinoma of the breast. First seen Jan. 20, 191 1. Recurrence in opposite

breast and possibly liver. Patient given 53 injections of vaccine and 91 of ferment. Patient living,

apparently well.

"Case 33. Miss R. Recurrent carcinoma of breast with abdominal metastasis. First seen July i,

191 1. Patient given 23 injections of vaccine and 96 of ferment. Patient discontinued treatment be-

cause of severe reaction following the injection of ferment. Condition was improved at this time, and

the patient is still living with recurrence."

"Case 35. Miss McA. Carcinoma of breast with a.'iillary involvement. Patient refused operation.

First seen July 18, 1911. Was given 25 injections of vaccine and 48 of ferment. All signs of tumor dis-

appeared and patient is still living without recurrence."

"Case 52. Mrs. K. Carcinoma of breast. First seen Oct. 31, 1911. As complete removal as

possible was performed. The tumor was the size of the patient's two fists with a.^illary and supra-

clavicular involvement. Patient received 10 injections of vaccine and 29 of ferment. Patient still

living without recurrence."

"Case 56. Mrs. M. General carcinomatosis following radical removal of carcinoma of breast.

First seen Nov. 21, 1911. Patient has received 33 injections of vaccine and 100 of ferment. This patient

had metastasis in ileum, vertebra, lungs, inguinal glands and opposite breast, and when first seen was

confined to her bed, the slightest movement of which would bring on severe pain. .\t present the recur-

rent areas are much diminished. The patient has twice traveled from Michigan to Oregon in compara-

tive comfort, takes daily automobile rides, and is much improved."
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" Case 57. Miss C. Recurrent in supra-clavicular glands following radical breast removal. First

seen Mar. 19, 1912. Patient received seven injections of vaccine and 66 of ferment. Patient living

without recurrence."

"Case 64. Miss G. Carcinoma of the breast. First seen May 13, 1912. Patient given 10 injec-

tions of vaccine preliminary to operation. Axillary glands were involved. Subsequently given 17

injections of vaccine and 149 of ferment. Patient living without recurrence."

"Case 79. Mrs. P. Carcinoma of the breast. Size of two iists, with a.^iUary involvement. First

seen Feb. 24, 1913. Radical removal attempted, following which she received 19 injections of vaccine

and 46 of ferment. Patient living without recurrence."

"Case 96. Miss C. Carcinoma of breast with axillary involvement. First seen June 4, 1913.

Radical removal performed. Patient given 29 injections of vaccine and 37 of ferment. Patient living

without recurrence."

"Case 97. Mrs. McD. Recurrent carcinoma of breast. Small nodule. First seen July 9, 1913.

Patient given 26 injections of vaccine and 30 of ferment. Patient living without recurrence."

Referring to the entire 100 cases, "50 were inoperable or possessed such a recurrence

after former operation as to be classed as inoperable. Of these cases, two are apparently

well and without recurrence, and four are markedly improved, which, in this division,

would give 4 per cent, of apparent recoveries and 8 per cent, the outcome of which is still

in doubt. The cases which show definite recurrence, which, however, was comparatively

small in amount, were 14 in number. Of these six are apparently well and three im-

proved. There are five cases which show small operable lesions in which operation was

refused. Of these, four are clinically well and one improved."

"The advanced cases in which operation was performed in combination with specific

treatment were 31 in number. Of these 23 or 73 per cent, are apparently well. One

displayed rapid recurrence and seven seemed to receive no benefit. All cases except one

were microscopically malignant, the one case being that of breast carcinoma in which

axillary involvement was present and which refused operative interference."

"The study of the blood counts made in these cases had led to the conclusion that

cases in which the percentage of large mononuclear leucocytes increases to from 10 to 20

per cent, following specific treatment, do well, while those that run a high polymorpho-.

nuclear count and in which the percentage of large mononuclear cells is not materially

increased are not benefited."

"With regard to the use of either vaccine or residue it should be stated that the field

in which they are of service is limited. The best results are obtained in cases in which

the amount of tumor tissue present is small, and in which the differential leucocyte count

of the patient shows a decided reaction following the administration of the cancer

protein."

"A vaccine or residue is efficient only in cases which respond with a considerable

increase in the percentage of large mononuclear leucocytes, and its chief use should be

in operable cases in which a single intra-peritoneal dose is given 24 hours before operation

in order that the blood stream may have present as a part of its content some specific

ferment which can be available for the splitting up of mahgnant cells not removed,

and such cells as are cast into the blood or lymph channels through the operative

manipulation."

"With regard to the ferment it can best be stated that all cases give evidence of

marked benefit from its use during the administration of the first three or four doses,

after which the ferment seems to lose its efficiency. The period during which it is

active is about 10 days, and subsequent injections cause but little reaction. This is

easily understood if we stop to consider that the body in all probability forms an anti-

ferment to our specific ferment which renders doses given after the formation of the anti-
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ferment inactive. This might be said to be true of any of the specific ferments now
employed. As for instance, the first dose of diphtheria antitoxin is generally more

efficacious than subsequent injections."

"In conclusion I would state that I do not believe that any method of specific

therapy will be of much avail in cases that have large amounts of malignant tissue pres-

ent. In such cases the use of large amounts of globulins may prove fatal, as in some

of those reported in this series when 200 or 300 mg. were given intravenously at a time.

The real value of either vaccine or ferment will be in their use in connection with opera-

tive removal in order to destroy such cells as are not removed by operation and thus

reduce the percentage of recurrent cases."

It is his practice to give "intra-peritoneal injection of residue 24 hours before opera-

tion. If the increase in large mononuclear leucocytes reaches from 15 to 25 immediately

before operation, that is deemed sufiicient. If this does not occur then an intravenous

injection of 100 mg. of globulins is given following the operation." In all of his cases

alternate vaccine and globulin injections have been given frequently for the first six

months after operation, and then once a month thereafter, as by this means it is possible

to see the patient frequently enough so that definite conclusions as to the progress of the

case can be drawn."

Fig. 271.—Carcinoma of the breast treated with arsenic paste showing slough and incomplete removal
of the diseased tissue.

Caustics.—Escharotics have no place whatever in the treatment of carcinoma of the

breast in the operable stage, but may be used in some cases where the more definite

destructive agents such as the thermo-cautery, the electro-coagulation are not at hand
or cannot be used. In such cases escharotics are useful to destroy large masses of

tissue, prevent fetor, lessen the discharge, and to a certain extent, hmit the growth of the

tumor. What is of far greater importance, they diminish toxic absorption in ulcerated

cancers. It is much better if the malignant mass can be removed by means of the knife,

thermocautery or by electro-coagulation, but when this is not possible, the employment



666 THE BREAST

of caustics will destroy much of the malignant tissue, and odor. Practically all drugs

of escharotic properties have been extolled at one time or another in the treatment of

mahgnant ulcers, but of these, arsenic, nitric and sulphuric acids, phenol, resorcin,

acetone, iodine, formalin, zinc chloride, and potassium permanganate are the most

ef&cacious.

An ancient caustic, consisting of chloride of zinc, made into a paste with flour and

extract of opium or cannabis indica, is recommended by Sheild. He also speaks of equal

parts of sulphuric acid and charcoal as being "a useful, very powerful and manageable

caustic."

Strong solutions of corrosive sublimate in collodion have powerful escharotic prop-

erties, but they must be used with extreme care lest "bichloride" poisoning occur.

Instead of actual destruction of the malignant mass, it is better in most instances

to aim so to harden it that the discharge and fetor will be diminished. A useful method

for this purpose is that recommended by Stewart, who suggests the use of formalin

followed by peroxide of hydrogen solution, which has a neutralizing effect on the formalin.

A saturated solution of potassium permanganate has a decided caustic action, and is ai

safe and satisfactory agent. Infinite patience is required in the treatment of an inop-

erable, sloughing cancer of the breast.

Finally, if the methods that have been carefully outlined in the treatment of

carcinoma of the breast be properly combined, the greatest good will be accomplished,

and the percentage of cures materially increased. By this we mean that operable

cases should be operated upon as promptly as possible, and in all instances should be

followed by active a;-ray treatment. Where possible, it may be of ultimate advantage to

spark or fulgurate the open wound at the time of the operation. In the inoperable cases,

the use of the Roentgen rays or radium, and in some cases combined with electro-coagu-

lation or caustics or one of the other methods outlined in this chapter, will materially

prolong the hfe of the patient, increase the comfort, and in many instances make the

patients feel that they are not dying of cancer.
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CHAPTER XIV

THE DISEASES OF THE NIPPLE AND AREOLA

A few of the morbid conditions of the nipple and areola mammae, owe their occur-

rence to peculiarities of structure and function, and are therefore, independent of the

breast proper. It is to give them proper consideration that the present chapter was

written.

I. THE CONGENITAL ANOMALIES OF THE NIPPLE

AtheUa, or congenital absence of the nipple, and polythelia, or congenital excess of

nipples, have been discussed at more than ordinary length in special parts of this work

and need no additional mention (see the chapter upon the Congenital Anomalies of the

Breast).

Bifid Nipple.—Bonnet-Laborderie (Jour, de science medicale, Lille, 1905, II, 5) re-

ports a case of this deformity in the person of a woman 36 years of age, mother of seven

children.

Situated at the center of a large areola, strewn with Montgomery's glands, there was a bifid nipple, on

the left breast. The division passed from the tips to the base. The galactophorous ducts opened in the

vaUey or fissure between the two halves. None of the patient's children would ever nurse from this side,

presumably because when the combined portions of the nipple were placed in the mouth, the pressure of

attemped suction closed instead of opened the ducts, and no milk could be withdrawn.

Imperforate Nipples.—A case of this curious anomaly is reported by Boufife de Saint-

Blaise (Annales de gynecologic et d'obstetrics, 1904, 2S., I, 49).

The patient was a woman, well, and otherwise well developed. Menstruation began at i6 years of

age, when the breasts developed. Her mother had 10 children, all of which she nursed from the left

breast only, her right breast showing the same anomaly as is shown by both breasts of the patient. The

patient's breasts are firm, especially the right, and are normal in appearance. The nipples are re-

tracted, umbilicated, but easy to draw out for examination. The right nipple shows no orifices. After

confinenent, lactation began on the third day when the breasts became swollen and painful. There

being no ducts in the right nipple, not a drop of milk could be expressed; some little could be

expressed through a single orifice in the left nipple.

Inverted or Umbilicated Nipples.—These not rare malformations are easily traced

to failure of one of the stages of embryonal nipple formation. In our section upon the

embryology of the breast, it has been shown that the last stage in the formation of the

nipple is the growth and contraction of circular muscular fibers by which its projection

is effected. If this fail, instead of projecting as a rounded eminence, the foundation of

the nipple forms a thimble-like depression; instead of the milk ducts opening upon the

flattened surface of an eminence, they open at the bottom of a crateriform fossa.

The condition makes nursing impossible as there is no way for the child to take hold

of the breast.

Treatment.—Minor grades can sometimes be overcome in part by manipulation

and traction. The treatment should be commenced early in pregnancy and the

nipples drawn out with the fingers, held and tugged several times a day. Or, if

preferred, a breast pump can be applied or some other device employed for the purpose
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of drawing out and keeping out, for a time, the tissue of the nipple. If too much force

be appHed, it may be possible to do damage by rupturing one or more milk ducts, when,
of course, there may be danger of the subsequent formation of galactocele. If but slight

success is met with, and the baby is unable to nurse directly, it may be possible to supple-

ment and assist by the use of a nipple shield, but in most cases the child has to be arti-

ficially fed. The question then arises as to what shall be done to prevent the same
trouble when the next child is to be nourished. To overcome the difficulty, operation

may be performed as follows

:

Operative Treatment.—Various operative procedures have been devised for the cor-

rection of inverted and umbilicated nipples to which the term mamtnillaplasty has been
applied. The technic devised by Axford is applicable alike to inverted and umbilicated

nipples, while the other methods, which we shall describe, are to be used only in cases of

umbiHcated nipples. The Axford operation should be performed only on the non-

'FiG. 272.—Congenital inversion (umbilication) of the nipples. Case suitable for mammillaplasty.

functioning breast; the other operations may be safely done in the early days of the puer-

perium. Operative treatment is contra-indicated in those cases in which the nipple

cannot be readily lifted from the depression in which it lies, and restored to its normal

position, without exerting undue traction. Mammillary inversion caused by neoplastic

or inflammatory shortening of the ducts and peri-ductal tissues cannot be corrected by
operation.

The principle underlying the Axford and similar methods of mamillaplasty is to

restore the nipple to its normal position and to maintain it in that position by building

a support of fibrous tissue beneath the base of the nipple. Axford accomplished this by

"puckering" the fascia. Others have made use of hare-lip pins or other mechanical

appliances, which are inserted beneath the nipple, and allowed to remain until nature

has formed an inflammatory buttress to serve as a means of support.

The results following these operations are generally satisfactory so far as function

is concerned but the cosmetic results leave much to be desired.
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The method described by W. L. Axford (Annals of Surgery, 1889, 9, 278) is as follows:

The nipple is seized with the volsella and drawn out till the skin is well on the stretch; beginning

about J-3' inch from the apex two curve incisions enclosing a lune-shaped piece of skin are extended out,

in the breast for 23-2 inches, and the skin and fat down to the fascia removed.

This area of denudation should have its greatest breadth at the base of the newly formed nipple.

Three such lunes radiating from the nipple are made. A catgut suture is next passed in and out,

purse-string fashion, through the fascia, encircling the base of the nipple, and snugly tied at the point of

entrance. This serves to pucker up the fascia so that when the volsella is removed the nipple shows

no tendency to return to its inverted condition. This suture becomes completely buried when the de-

nuded areas are closed with the continuous silk suture. The sutures are removed at the end of the

seventh day and the immediate result is usually found to be excellent.

Another method of mammillaplasty devised by F. A. Kehrer is much simpler than

the foregoing but is applicable only to cases in which the nipple is umbilicated; true

invagination of the nipple cannot be so corrected. An umbilicated nipple is depressed

so that it lies in a sort of cup with its summit below the level of the areolar surface. If

left untreated, it is useless for nursing, but in many cases the deformity can be corrected

by non-operative measures. Operation is indicated only when other measures have

Fig. 273.—Mammillaplasty. Kehrer's method.

been tried without success. The operation consists in the removal of semi-lunar areas

of skin and superficial fascia on each side of the areola and the subsequent closure of the

defects thus produced. This has been successfully done by Herman, who advises that

the areas of skin to be removed, be 2 inches in length and i inch in width at their widest

part. In one of Herman's cases the breast, which had previously been useless on account

of the mam miliary defect, was so improved as to permit the baby to nurse on the fifth

day after partuition. Infiltration anesthesia (novocain, i to 200, solution) may be used.

Kehrer's operation has been improved by Williams as follows: "A circular strip of

skin, together with the adjacent fibro-fatty tissue, is excised from the prominent cutane-

ous fold surrounding the diseased nipple. Care should be taken to avoid injuring the

subjacent ducts by keeping the lines of the incisions outside of the areola. On suturing

together the opposite cut edges of the skin, the nipple will be pulled into its proper

position.''

Kehrer, F. A.—"tjber Excision des Warzenhofs bei Hohlwarzen," Beitrage z, Exper. Geburtshulfe u.

Gynak., Giessen, 1879-90, 43, 170.

Herman, G. Ernest.—The Lancet, London, July 6, 2, 1889, No. 12.

Williams, W. Roger.—"Diseases of the Breast," 1894, p. 544.

Rapin.—Rev. med. de la Suisse Romande, 1895.
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AxFORD, W. L.—Annals of Surgery, 1889, g, 278.

BeLee, Joseph.—"The Principles and Practice of Obstetrics," ii, Ed., W. B. Saunders & Co., Phila.,

191S, p. 914.

Digital or "fingergliedartig" nipple, in which the structures are large, cylindrical, firm

and prominent are rarely seen in the white races. Among certain of the lower races they

seem to be of frequent occurrence. They are not disadvantageous from the functional

point of view, though unsightly and more or less in the way of the clothing.

Fig. 274.—Mammillaplasty. WiUiam's method.

II. ACQUIRED ANOMALIES OF THE NIPPLE

A case of bilateral hypertrophy of the nipples is reported by Felegyhazi (Orvosi

hetil. Budapest, 1907, LI, 830) but unfortunately, the journal was not available for

consultation, and we are unable to give the extent of the hypertrophic enlargement.

An interesting case of disease of one nipple is reported by Ehrhardt (Deutsch. Zeitschr.

f. Chir. 1899, L, 373) and regarded by him as hypertrophy, but it has so many features

in common with the "pedunculated tumors of the nipple" (q.v.) that we have included

it among them.

Destruction and amputation of the nipples may result from ulcerative, inflammatory,

and gangrenous disturbances or from accident. The former will be discussed in the

following section. With the loss of the nipple, the ability to nurse an infant is set aside.

HI. INFLAMMATION OF THE NIPPLES—THELITIS

As even mild grades of thelitis are painful, and as all grades may serve as the starting

points of more severe disease of the nipple and o£ the breast, every case of inflammation

of the nipple should receive early and careful attention.

The trouble usually begins with cracks and fissures that present themselves early in

lactation and make the function so painful that it may be impossible to continue it.

In general, it seems to be more easy to prevent than to cure "cracked nipples" and

to the former end, their preparation for lactation should be begun some time before

the function of lactation is established. Hirst ("Textbook of Obstetrics," 6th ed., p. 706)

says: "Excavations and fissures of the nipples are due to the maceration and irrita-

tion to which they are subjected by the child's gums andmouth. Mammary abscess not

infrequently results from the entrance of streptococci or of other infectious bacteria

through these fissures."
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In the "American Textbook of Obstetrics," (Phila., 1902, II, 272) the following ex-

cellent description is given. " Fissures of semi-lunar shape at the base of the nipple be-

tween the nipple and the areola are usually most difficult to heal, because the act of

sucking almost always separates the edges and then at each repeated nursing they grow

deeper and extend more and more around the nipple, sometimes even penetrating a milk

duct and causing a milk fistula. Rarely the nipple is thus partially or even wholly

amputated."

About one-half of nursing women suffer from erythema, erosion, ulcer or fissures of

the nipples at the beginning of lactation, and suffer pain of more or less severity, and

bleeding from the lesions, each time the child is applied to the breast. Blondes and

patients with delicate skins seem to suffer most.

Remembering that the skin of the body constantly harbors bacteria some of which are

pathogenic, and that their numbers are greatest where the skin surface is soft, warm,

moist and rough, the nipple and areola are seen to be ideal sources of infection. The

mouths of infants as well as those of adults also harbor bacteria that may be transferred

to the nipple during nursing. It is, therefore, small wonder that infection of the breast

is frequent in consequence of these morbid conditions of the nipple. The prophylaxis of

thelitis, and the conditions to which it may lead are discussed in the chapter upon

Mastitis.

Follicular Abscesses of the Areola.—Winckel (Lehrbuch der Frauenkrankheiten,

1886, p. 741) repeatedly saw inflammation of Montgomery's glands, with furuncular

prominences and much pain. Out of 2300 nursing women there were 26 cases of follicu-

lar abscesses of the areola. Not infrequently it was necessary to incise the lesions to let

out the pus. He cites Chalot (Gaz. hebd. d. sc. med. de Montpellier, 1881, III, 253)

as having observed a case in which there was a circular phlegmon of the areola.

Gangrene of the Nipples.—Vincent (Lancet, London, 1902, 1, 962) reports, "a case of

gangrene of both nipples occurring in the puerperiura" in the practice of W. S. A. Griffith.

The patient was a primipara aged 23 years. On the seventh day after delivery, both nipples became

excoriated and were protected by nipple shields and thoroughly dusted with orthoform. On the thir-

teenth day an eruption broke out over the whole of the front of the chest, and afterward extended to other

parts of the body and face. On the seventeenth day the nipples were grayish black in color, and one was

insensitive. The next day the nipples were black and inclined to bleed. By the ninteenth day both

nipples were definitely gangrenous, the lines of demarcation being around the areolae. The next day the

nipple had separated leaving a red granular surface the size of a shilling, and the right nipple had sloughed

and was ready to separate, which it did the next day.

Milk could be expressed from the openings of the milk ducts at the bases of the ulcers. The progress

of healing from this time on was uneventful.

Vincent strongly suspected that the cause of the gangrene was the orthoform, and in

this he was probably correct as is shown by the similar experience of Wallert (Wiener

klinsche Rundschau, 1908, XXII,i77) who observed a woman 33 years old, who suffered

from sore nipples after the birth of her second child, orthoform was applied and shortly

after gangrene occurred and both nipples sloughed off.

Du Castel and Nocton (Bull. Soc. Franc, de. dermat. et syph., Paris, 1904, XV, 28;

Ann. de dermat. et syph., Paris, 1904, 4s., V, 73) observed

a woman who five months after confinement, suffered from cracked nipples and abscesses of the

left breast. Alcohol was first used for the nipples, then at the advice of her physician applications of

phenol were made. She suffered from much pain. At the end of eight days the right nipple and areola

became blackish and formed an eschar that exfoliated. The whole breast and a large part of the thorax

were covered with an exematous dermatitis. The nipple and areola completely disappeared, leaving an
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infundibuliform crater-shaped ulceration, with a granulating surface upon which milk incessantly

escaped from the milk ducts.

Wessinger (International Journal of Surgery, N. Y., 1901, XIV, 122) observed a case

in which the nipples sloughed away in the course of exceptionally severe and destructive

mastitis, for which both breasts finally had to be amputated. No mention is made of

the treatment employed in the early stages. A suspicion that the lesions were caused by
the gonococcus could not be substantiated.

Fig. 275.—Pseudo-diphtheritic inflammation of the nipples and areolae. (Siter.)

Odium thelitis or thrush of the nipple is occasionally seen. Such a case is reported

in the collection published by De Forst (American Journal of Obstetrics, 1910, LXI, 140).

The patient was an Irish woman nursing her ninth child. In the fourth week she applied for relief

from extensive fissures of the nipple and erosion of the breast adjacent to it. She stated that every morn-

ing small snow-white spots were found on the raw epithelial surface, sometimes in the fissures, sometimes

in the eroded area. Examination of these spots showed small masses of thrush fungi, which were easily

brushed off. The mucous membrane bled freely and gave great pain each time the child was put to the

breast. By the use of boric acid solution and applications of 8 per cent, solution of nitrate of silver

to the fissures and eroded surfaces, supplemented by dry boric acid used as a dusting powder in the

intervals of nursing, a cure was effected within a week.

Syphilis of the nipple and areola is discussed in the section upon "Syphilis of the

Breast," and need receive no added mention here.
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Diphtheritic Thelitis.—Diphtheria of the nipple and areola has occurred in rare

instances through nursing infants suffering from diphtheria. Billroth (Encyclopedia,

Obstet. and Gynecol., 9, 18, p. 731) mentions an interesting example of the disease aris-

ing in this manner and Caddy (Brit. Med. Jour., 2893, I, 457) has reported a similar

case.

In the latter case the mother was warned against the danger of suckling and was advised to wean the

infant, which she refused to do. The condition of the child began to improve on the fifth day of the dis-

ease but about the same time the mother began to complain of pain in the left breast and axilla. Both

regions were tender to the touch. The breast was swollen, hard and tense. The nipple projected promi-

nently and was covered with a tough grayish-white membrane that extended as far as the outer edge of

the areola and beyond it toward the axiUa. There were three other pseudo-membranous patches around

the outer edge of the areola and a line of membrane along a fissure from the nipple outward. The mem-
brane was coherent and on removal left a bleeding raw surface. The temperature reached 103.2°!".

The disease yielded to treatment and improvement began on the fourth day.

Pseudo-diphtheria of the Nipple.—One of our illustrations shows an interesting

and, so far as we know, an unique case of pseudo-membranous disease of the breast.

The patient was admitted to the Philadelphia General Hospital, Aug. 20, 1914, in the

service of Dr. E. Hollingsworth Siter, suffering from active secondary syphilis and in

the seventh month of an illegitimate pregnancy. The mammary complication developed

while the patient was in the hospital and occupied a bed beside another woman who
developed pharyngeal diphtheria about the same time that her own mammary lesions

occurred. This led to the supposition that the breast of the one patient became infected

from the mouth of the other. A bacteriological examination of the lesion of the breast

showed "pseudo-diphtheria bacilli," though true diphtheria bacilli were present in the

throat of the other patient.

The disease began with pain in the breasts, followed by a considerable discharge of

pus from the regions, of the nipples. The areolae soon became covered by a white pseudo-

membrane that did not spread to the nipples.

IV. CYSTS OF THE NIPPLE AND AREOLA.

Cysts of the nipple are rare and interesting. Peraire (Bull, et mem. soc. d'anat.

de Paris, 1910, LXXV, 931) reports the following case:

A woman aged 65 years, mother of six children, had for three months a hemorrhagic discharge from

the nipple followed by swelling. Upon examination, the nipple was found to be strongly retracted,

swollen, blackish in color and surmounting an induration. There was no enlargement of the axillary

nodes. Supposing the case to be one of cancer, the breast was amputated. When it was subsequently

examined, no cancer was found, though other conditions of great interest were present. The nipple was
' the seat of a cyst from which reddish fluid spurted out under pressure as it was incised. The cavity had

a smooth wall, from the middle of which two polypoid excrescences grew. They had a reddish color and

resembled fleshy buds. They were continuous with a kind of dense glandular tissue below. A report

of the microscopic examination of this curious condition was promised at the close of the article, but seems

not to have been made.

Sebaceous Cysts of the Nipple and Areola.—What is said about the cysts at this

point must be looked upon as supplementary to the chief discussion upon the subject,

which is to be found in our section upon cysts of the breast (q.v.).

Birkett (Guy's Hospital Reports, 1859) tells of a woman of middle age with a tumor

6 inches in diameter, and of 10 years' duration, situated close to the right nipple. It was

removed and was found to be a cyst filled with serous fluid with cholesterin crystals.

It was thought to be an atheroma of the areola.
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Winckel ("Lehrbuch der Frauenkrankheiten," 1886, p. 740) cites Russel, without

reference, as having seen an atheroma of the areola.

Lebert (Bull, et mem. soc. d'anat. de Paris, 1852, p. 42) speaks of having "seen a

case of sebaceous cyst of the breast, in Germany." Winckel refers to this case as one of

atheroma of the areola; which is our reason for mentioning it here. The original text

of Lebert's paper does not say where it was or give particulars about it.

How frequent sebaceous cysts of the nipple and areola maj' be, is difficult to say, as

they are probably rarely looked upon as being of sufficient importance to publish. The

only collection of cases that we have found in the literature is by Thomas Bryant in his

"Diseases of the Breast," London, 1887, p. 332. He reports four cases as follows:

1. A woman of 32 years of age, with 'a sebaceous cyst in the areola of the right breast that had been

coming for months. He turned it out of its bed, as a whole, by pressure, through an incision, and the

case did well.

2. A woman aged 42 years, at Guy's Hospital, who had a tumor hanging from the areola of the left

nipple. It was pedunculated and the size of a small nut and had existed for three and a half years.

When removed it turned out to be "of a sebaceous kind."

3. A woman aged 22 years, with a sebaceous tumor the size of a nut, above and in contact with the

nipple, growing during five months. It had commenced during suckling. He removed the growth by

turning it out of its bed. "It was clearly sebaceous."

" 4. A woman aged 24 years, mother of one chUd, consulted about an ulcerating sebaceous tumor on

the margin of the areola of the right breast, which she had observed 10 weeks. He enucleated the

tumor, and the patient rapidly recovered.

Bryant believes that these growths may become the seat of cancer and "remembers

an example of epithelial cancer of the areola of a breast of a middled-aged woman, which

followed a tumor that had existed for years and broke down. I believed the case at that

time to have been one of fungating sebaceous cyst; the interior of the cyst, in its being

emptied having become the seat of epithelial cancer in the same way as in the well-known

"wens" upon the head or sebaceous cysts on other parts of the body occasionally do."

We have found no special confirmation for this opinion in the literature that has been

consulted in the preparation of this work, but it is a fact accepted by all pathologists and

dermatologists, that squamous-cell carcinomas sometimes originate from sebaceous

cysts.

V. TUMORS OF THE NIPPLE AND AREOLA

I. The Pedimctilated Tumor of the Nipple.—A,rare and interesting tumor of which

we have been able to find 33 occurrences recorded in the literature goes by the name of

"pedunculated tumor." Of the reported cases, we were unable to determine the side

upon which the tumor occurred in 19, but in 14 cases in which the side is known to us^ the .

tumors were upon the left breast in seven, and upon the right in seven. In Reverdin's case

the patient had known of the presence of a httle tumor since birth; Sheild's case, an old

woman, had the tumor the "greater part of her life." Cliet's patient had had the tumor

since the occurrence of menstruation 30 years before coming under observation; O'Fer-

rall's patient also dated the appearance of the tumor from the occurrence of menstrua-

tion; one of Hutchinson's patients had had the tumor for "many years;" MacSvnney's

patient dated the appearance from the time of the menopause, six years before coming

under observation; Shaw's patient had had the tumor for 10 years before coming under

observation. It seems, therefore, that the pedunculated tumors may be congenital,

may occur at the period of puberty, at the menopause, or at any other time, and that

they may be of indefinite duration. The first appearance is that of a wart (Dreydorff,
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Green, Lepage.), on or near the nipple, that grows slowly and indefinitely. The tumors

occur in unmarried as well as in married women. In the cases reported by Pilz and

Sendler, the tumors grew larger during the menstrual periods. In the latter the tumor

enlarged during pregnancy, as in Schmidt's case, or A'V'ith each succeeding pregnancy as

in Green's case.

The tumor seemed to involve the entire structure of the nipple in the cases reported

by Eberhardt and by Schmidt, who looked upon it as a form of hypertrophy of the

nipple. In six cases the tumor is said to have grown from the tip of the nipple, in two

cases from its side, in two cases from its base, and in five cases from the areola close to

Fig. 276.—Pedunculated tumor of the nipple. (Hertzler.)

the nipple. One of the patients observed by Hutchinson had the tumor growing "from

the areola above the nipple, and always had to lift it up, and hold it out of the way,

when her baby nursed.

Beginning with an appearance like a small wart the tumor enlarges and becomes

nodular like a strawberry or more coarsely nodular like a pineapple. When very large

it becomes so very nodular and complicated as to resemble a cauliflower. The size

attained is rarely great. Cliet's patient, at puberty had a little tumor like a straw-

berry hanging from the extremity of the left nipple; at 45 years—30 years later—it had
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become the size of the fist. The tumor removed by Dreydorff, measured lo cm. in

length. They are usually attached by a slender pedicle that may be several centimeters

long, and in which, as in the cases reported by MacSwiney, O'Ferrall, and Shaw, pulsat-

ing arteries may be felt. In the specimen in the Prague collection, 495, examined by

Klebs, milk ducts could be recognized in the pedicle, and when the tumor grows from

the entire nipple, these may continue to the surface, as in Eberhardt's case where warty

nodules on the surface of the tumor each contained the orifice of a milk duct.

The microscopic structure of the tumors has been studied in a few cases, but erroneous

conclusions seem at times to have been made. Thus Salzac in his thesis, "Papillomes

cutanee du mamelon," Paris, 1903, described and figured the microscopic structure of

the tumors he examined and concluded that they were papillomas, in which opinion he

Said he was supported by Cornil. The drawings, however, do not show the structure

now recognized as papilloma, but rather that of a fibromatous or fibromatoid tumor,

covered with a thickened epiderm. Various writers have called the tumors examined by

them "fibro-cellular," "fibro-vascular," "fibroma," and three have supposed them to be

the result of "hypertrophy of the glands of Montgomery." The last theory is 'not

supported by any microscopic examination. Porter describes his case as an "erectile

tumor of the nipple;" Jamain and Terrier, and Sendler call their cases "angioma caver-

nosum pendulum mamillae." The fibro-vascular structure of the tumors doubtless

explains the varied nomenclature.

Bryant saw a pedunculated sebaceous cyst, but we do not include it in the present

category.

The tumors are rarely the source of pain or annoyance. They may, however, become

troublesome when they become so large and heavy that their weight exerts painful

traction upon the pedicle, when their size makes it difficult to avoid painful pressure

by the clothing, or when they suffer from mechanical injury. The most objectional

feature, however, is the tendency of epithelial cells, and secretions from the skin to

collect in the irregularities of the surface and occasion irritation and the evolution of a

disagreeable odor.

There is no reported case in which one of these tumors has become transformed to a

malignant tumor, nor is there a reported case of return after removal. They are, there-

fore, perfectly benign.

To give an idea of the general course and appearance of these tumors, the following

cases may be cited:

Cliet (Obs. med. chir. Lyon, 1823, II, 80) observed a woman aged 45 years, who at 15 years of age,

when menstruation began, first observed a little tumor, having the appearance of a strawberry, suspended

from the extremity of the left nipple by a slender pedicle. It gradually increased in volume until it

attained to the size of the fist, when she had occasional pain in the pedicle which was a little more than an

inch long and about the diameter of the little finger and resembled an umbilical cord in general appear-

ance. The tumor was inactive, and was composed of lobes, separated from one another by sulci, like

the convolutions of the cerebrum. Between the convolutions a sebaceous matter collected and threw

off a peculiar odor "sui generis." The pedicle was cut through with scissors close to the nipple; the

little wound healed kindly.

Dreydorff (Miinchener med. Wochenschrift, 1905, LII, 557) observed a woman 32 years old, who had

observed a little wart on the nipple eight years before. It grew slowly, lost the pigment that at first made

it correspond with the nipple in appearance, and formed a coarsely nodular mass 10 cm. in length. Deep

sulci separated the lobules, that were covered with epidermis. It was never painful except when the cloth-

ing compressed it or dragged upon the pedicle. The pedicle was compressed with a Collin's tongue forcep,

eucaine was applied, and the tumor cut off. Four stitches were used to close the wound that healed

kindly.
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Ehrhardt's case (Zeitschrift fiir Chirurgie, 1899, L, 373) is of special interest. The patient was a

woman 59 years of age, in the hospital for inoperable carcinoma of the esophagus for which gastrostomy

was performed. At the same time, the right nipple, which was badly diseased, was also removed. It was

the seat of a pedunculated papilloma, 7 cm. long, and i cm. thick, whose distal end was about three

times the diameter of the stalk and covered with a number of warty formations—about 20 in all. On
the summit of each ,wart was a sunken area, somewhat eccentric in position, and much like a pin prick in

appearance, that was the opening of a mUk duct. Both breasts and nipples had been normal until after

the birth of the third child, when, without apparent cause the right breast swelled and gradually assumed

its present form. The transformed nipple is still somewhat erectile, though this quality is now shown
only through shortening the pedicle. He does not regard it as a tumor, but as a hypertrophy of the

nipple and can find no case in the literature that even remotely resembles it except one reported by
Coyne (to which no reference is given). We may be mistaken in presuming this to be a pedunculated

tumor of the nipple, but it certainly has much in common with tumors of this class.

MacSwiney (Dublin Journal of the Medical Sciences, 1875, LIX, 484) observed a woman 50 years of

age and unmarried. Since the menopause that took place about six years before, a wart immediately

adjoining the right nipple began to grow and has increased in size to form a pendulous tumor 6 or 7

inches long including the pedicle with a bulbous extremity between 5 and 6 inches in circumference. It

never caused her an}' inconvenience of any kind, and she never told any one about it. A few weeks

before coming under observation it became sore from abrasion of the cuticle, and from time to time a

muddy fluid exuded and soiled the linen. The pedicle sprang from the areola, almost from the nipple and

included the greater part of the latter. It was of the normal color. An artery could be felt pulsating in

the pedicle, as in the umbilical cord of a child. The bulbous extremity was warty, fissured and indented,

purplish in one part, grayish in another and perfectly white in the deep indentations. From the abraded

portions an extremely malodorous fluid exuded. It was regarded as benign and removed.

O'Ferrall (Dublin Journal of the Medical Sciences, 1847, IV, 329) reported the case of a woman 27

years of age and unmarried, who had a tumor growing from the right breast close to the nipple, carrying

with it the integument peculiar to that part. The pedicle was about 2 inches in length and of a dark red

color. It was funnel shaped, 3-2 inch in circumference at its upper part and very near an inch below.

From this part it suddenly expanded into a tumor 5 inches in circumference of an extremely irregular

figure, presenting clefts and elevations and having very much the appearance of a walnut shell, but fully

double its volume. The color of the tumor was pale gray on the prominences; in the clefts it was a dark

gray and here a sebaceous secretion of a remarkably fetid odor was accumulated. This fetor was, to the

patient a greater source of annoyance than the bulk of the tumor itself. The consistence of the tumor

was fleshy and equal; that of the pedicle was softer and in it the pulsation of a very small vessel could be

felt. She stated that this tumor had been observed before the period of menstruation and that its increase

in size since that time had been progressive. She had some trouble to prevent its being injured by the

clothing and was hitherto most anxious to conceal it. The principal uneasiness it occasioned was that

arising from the offensive odor of the secretion which constantly bedewed the fissures of the tumor. A
silk thread was applied around the pedicle a short distance from its attachment and tied with a degree of

tightness barely sufficient to prevent the escape of blood from the vessel. The pedicle was then divided

and the cut surface touched with nitric acid which caused very little and only momentary pain. The
thread was removed after six hours. No oozing, whatever, of blood took place. It completely cica-

trized in a few days and left no trace of its existence in the breast.

Reverdin (Bull, et mem. de la soc. d' anat. de Paris, 1867, XLIII, 540) observed a woman aged 40

years who had, since birth, a little tumor on the right breast that never sensibly increased in size. At-

the age of 16 she desired to have it removed and applied to Velpeau who declined to disturb, it. She

experienced no trouble until about two months before coming under observation when she suffered a

traumatic accident to the breast in endeavoring to move a bedstead. The tumor having been abraded

at the time of the accident, became the seat of frequent hemorrhages. It is about the size of a

pineapple strawberry {/raise ananas) and resembles the large vegetations that sometimes make their

appearance on the vulva. The surface was irregular and nodular and the tumor was slightly flattened

antero-posteriorly. It was suspended by a pedicle about 2 cm. long, that was continuous with the

tissue of the areola. Its color was reddish gray with a black spot—over a blood clot. The patient

never observed that the tumor changed its size or color during menstruation. It was removed and she

recovered perfectly.

Shaw (Trans. Path. Soc, London, 1850-51, III, 186) reported the case of a woman 44 years of age,

whom he treated in the Middlesex Hospital, London. Ten years before, a small wart appeared on one

breast and grew slowly becoming a pedunculated tumor that hung to the breast by a pedicle the thick-
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ness of the finger and about iJa inches in length. The tumor was about the size of and nearly the shape

of the mammary gland.

It was removed by cutting the pedicle across with a scalpel, and after removal weighed 5 ounces. It

was composed of five distinct portions, four of which were lobes somewhat pear-shaped, united loosely

together at their apices, near the center, where the pedicle was situated. Each lobe was composed of a

cluster of lobules of a similar shape, varying in size from a currant to that of a cherry, and attached to

each other by short stems; the remaining portion was a compact mass irregularly fissured on its surface,

or studded with numerous small rounded lobules like peas. In the pedicle an artery could be felt pul-

sating. The tumor was of a pale pink color but when the pedicle became twisted, as it was apt to do, the

color changed to a dark purple, increased in size and became painful, and discharged some serous fluid;

sometimes blood. The skin of the pedicle resembled that of the areola from which it was prolonged; the

covering of the tumor had more the character of mucous membrane resembling that of the excrescences in

enlargement of the clitoris and nymphee. It was insensitive to the touch. On injecting and afterward

making sections of the tumor, the central part presented a whitish homogeneous appearance with a sur-

face as smooth as cartilage, with a firmness like that of a kidney; a few vessels only ran through that part,

while along the exterior border, under the cuticular lining, the structure for J^ inch in thickness, was red

and vascular. On submitting fine sections to microscopic examination, they were found to consist of

fibrous tissue.

It scarcely seems worth while to go more extensively into case reports that are so

similar. Readers particularly interested in the subject will find their way to additional

information by means of the references given below.

The tumors are easy to diagnose, and the treatment is simple. Local anesthesia

may be all that is necessary to enable the pedicle to be cut and the tumor removed.

Large vessels in the pedicle may need to be tied, two or three stitches may be necessary.

Perfect cure may be expected.

Literature upon Pedunculated Tumors of the Nipple and Areola

Bidder.—"Fibroma pendulum mammillas," Deutsche med. Wochenschrift, 1884, X, 40.

Bryant, Thomas.—"Diseases of the Breast," London, 1887, p. 333. Briefly outlines two cases seen in

his practice, and mentions one in the Museum of Guy's Hospital, London.

Cliet.—"Tumeur pedonculee, du volume d'un poing, suspendu au mamelon droit, operee avec succes,"

Obs. Med. Chi. Lyon, 1823, pt. 2, 80.

Coyne.—Cited without reference by Ehrhardt, as having seen a case.

Dreydorfp, H.—"Eine Brustwarzengeschwulst," Miinchener med. Wochenschrift, 1905, LII, 557.

Ehrhardt.—"tjber Geschwulste der weiblichen Brustwarze," Zeitschrift fiir Chirurgie, 1889, L, 373.

Green, G. D.—"Lobulated-fibroma of the Nipple," Trans. Path. Soc, London, 1897-98, XLIX, 308.

Henry.—Cited without reference by Shaw, as having operated upon a case.

Hertzler, A. E.—"ATrearise on Tumors," Phila., 1912. Gives a beautiful photograph of such a tumor

with no mention of the case in the text.

Hutchinson, Jonathan.—"Polypoid Tumors of the Nipple—Areola," Archives of Surgery, 1897, VIII,

36, pi. CLXIII and CLXIV. Mentions four cases.

Jamain et Terrier.—"Angioma cavernosum pendulum mamillze," Pathologic et clinique chirurgicales,

1882.

Kalischer.—"Fibroma pendulum mammUlse," Berliner klin. Wochenschrift, 18S4, XXI, 44.

Kerr.—"Cauliflower Excrescence of the Nipple," Report of the Medical Missionary Society in China,

1874, Canton, 1875, 9.

Klebs.—"Handbuch der path. Anatomie," 1876, I, 2 abt., p. 1225. States that there is an example of

this affection in the collection at Prague, No. 495. In section one can recognize nulk

ducts in the long pedicle.

Lepage, G.—"Petite tumeur du mamelon rendant succion impossible; ablation; guerison," Compt.

rendu, soc. d'obst. et de gynecologic et de Pediatrics de Paris, 1903, V, 192.

MacSwiney.—"Pendulous Tumor of the Mammary Areola," Dublin Jour. Med. Sciences, 1875, LIX,

484.

O'Ferral.—"Pedunculated Tumors of the Nipple and Areola," Dublin Jour. Med. Sciences, 1874, IV.

329-
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Pilz, E.—"Ein Tumour der Brustwarze," Wiener klin. Wochenschrift, 1889, II, 521.

Porter, F. T.—"Erectile Tumor of the Nipple," Irish Hospital Gazette, Dublin, 1873, I, 30.

Reverdin.—"Tumeur papiUaire pedunculee de I'areole du sein: ablation," Bull. et. mem. de la soc.

d' anat. de Paris, 1867, XLII, 540.

Salzac, E.—"PapUlomes cutanees du mamelon," These Paris, 1903 (two cases).

Schmidt, G. B.—"Die Geshwiilste der Brustdriise," Brun's Beitrage zur klin. Chirurgie, 1888, IV, 76.

Sendler.—"Ein Angioma cavernosum pendulum der MamiUa," Verhandlungen der deutschen Gesell-

schaft fijr Chirurgie, Berlin, 1889, XVIII, 37.

Shaw.—"Tumor Attached by a Pedicle to the Areola of the Left Breast," Trans. Pathological Society

of London, 1850-51, III, 186.

Sheild, a. M.—"Pedunculated Fibroma of the Nipple," Brit. Med. Jour., June 20, 1896, 1, 1499.

Sheild, a. M.—"Diseases of the Breast," 1898, London, 14. He cites the following Museum specimens

of pedunctdated tumors of the nipple No. 1456, in the Museum of St. Mary's Hospital;

No. 2091, in the Museum of the Middlesex Hospital.

Williams, W. R.—"Diseases of the Breast," London, 1894, p. 491. Cites a specimen No. 4891 A. in

the Huuterian Museum.

2. Fibroma of the Nipple.—Winckel in his "Lehrbuch der Frauenkrankheiten," 1886,

p. 740, states that out of 2500 confinement cases, he observed one patient with a small

fibroma of the nipple. He gives no description of the tumor, and no protocol of the case.

It may, hke that described by Lepage, have been pedunculated or may have been the

starting point of a pedunculated tumor of the nipple. Concerning it nothing more can

be said, and it remains an isolated observation.

3. Myoma of the Nipple.—^Leiomyoma of the nipple, growing from the unstriated

muscle tissue of that organ, is a very rare tumor of which very few cases appear in the

literature. The first case appears to have been observed and studied by Virchow (Vir-

chow's Archiv, 1854, VI, 553).

The patient was a man aged 32 years, who in 13 years developed a cherry-sized nodule surrounded

by II smaller ones beside one nipple. Each consisted entirely of smooth muscle cells among which were

so many blood-vessels, that he called them " telangiectatic myomas."

Solokow (Virchow's Archiv, 1873, LVIII, 316) observed a rounded ulcerated tumor the size of a

small apple that grew from the inner border of the nipple of a woman aged 24 years. Upon microscopic

examination it proved to be a pure leiomyoma growing from the normal muscle of the nipple. It was

of two years' duration.

Axel Key and Santesson (Hygiea, 1880) reported a case of myoma of the male breast, but we have

been unable to refer to the original contribution for details.

Niklas in 1889, published an Inaugural Dissertation upon "Leiomyoma mammas, seine Gewebs-

structur verglichen mit der Uterusmyoma," Wiirzburg, 1889, but again, we were disappointed in not

being able to obtain access to the publication. Klob (Path. Anat. der weiblichen Sexorgane, 1864) also

describes a myoma of the nipple, but again we are imable to secure access to the text. Heibaum (Prager

med. Wochenschrift, 1895, XX, 315) published with illustrations, a case of a cystic myoma of the base

of the nipple, in a 44-year-old woman, mother of 11 children. It formed a small, firm, uneven node.

J. Bland Sutton ("The Practitioner," November, 1897) described a specimen in the Museum of the Mid-

dlesex Hospital; it was removed by Dr. Henry from a woman 40 years of age, and formed an orange-

sized mass attached to a pedicle. It is thought that the tumor was congenital, and it is said to be a

fibromyoma mamillas.

4. Sarcoma of the Nipple.—The only reference of sarcoma of the nipple that has

come under our observation is that made by Klebs (Handbuch der pathologgisch. Anat-

omie, 1876, I, abt. 2, p. 1225) to specimen 456 in the pathological collection of the Uni-

versity of Prague. He describes it as an ulcerated large-cell sarcoma of the nipple, the

size of half a walnut, situated on the side of an elongated and thickened nipple. The

large spindle cells are separated by narrow bands of interstitial connective tissue, and the

tumor contained extraordinarily large and thin walled blood-vessels.
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5. Intra-cystic Papilloma of the Nipple.—Robinson (Transactions of the Pathological

Society of London, 1890, XLI) described the following case of this rare infection:

The patient was a woman 46 years of age, who had had for three years a little tumor in and beside

the left nipple, that gradually attained to the size of a hazelnut. Three months before coming under

observation it began to swell and cause considerable pain. When pressed upon, some fluid escaped from

the nipple. A tumor occupied the upper outer quadrant of the breast, and numerous small nodules

could be felt. The breast was amputated. When examined it was found that the tumor of the nipple

consisted of dilated milk ducts with papillary excrescences from the cyst walls, each covered with a single

layer of columnar epithelial cells. The breast elsewhere contained cysts filled with brownish and bloody

fluid.

Pollard (Trans. Path. Society of London, 1886, XXXVI) observed a woman 50 years of age,

mother of six children. Twelve years before coming under observation, and during a pregnancy, she

observed a bloody discharge from the left nipple. Three years later a little excrescence appeared and

projected from the tip of the nipple. It was repeatedly treated by snipping it off, ligating it, or brushing

it with caustics. A year ago a hard node was found in the lower outer quadrant of the breast, which was

then amputated. The case turned out to be a duct papilloma that grew out through the nipple to appear

externally as well as into the deeper ducts which it dilated, and where it formed the starting point of

carcinoma.

Linfors (Monatschrift fiir Geburtshillfe and Gynakologie, 1900, XI, 763) observed a young woman of

28 years who had had a little vesicle at the tip of the left nipple for about 18 months, during which time

it grew to the size of a hazelnut. It formed a tense elastic ovoid, broad at the top and constricted at

the base. The skin covering it showed fine injected vessels, and at the summit there was a thin trans-

parent area. It was excised, and there was no return after three years. When the excised portion was

subjected to microscopical examination, it was found that the formation was composed of cystic milk

ducts from the walls of which papillary excrescences grew. The breast was otherwise apparently normal

and the axillary glands were normal.

6. Squamous-cell Carcinoma or Epithelioma of the Nipple.—This form of cancer may
arise from the squamous epithelium covering the nipple and areola, but probably more

frequently arises from the invagination of the epithelium that descends the milk ducts

to join the columnar epithelium near the ampullae. In spite of the traumatic and infec-

tious disturbances that so frequently affect the nipple, squamous-cell carcinoma of its

tissues is rare. It is to be differentiated in the mind of the reader from the malignant

dermatitis of the nipple and areola usually called "Paget's disease" that is to be consid-

ered below.

The disease occurs in both sexes and at various ages, but the number of reported

cases is so small that few generalizations can be made.

Battle and Mayberry (The Lancet, London, 1913, I, 22) have reported a case that occurred in a little

girl 1 1 years of age. The tumor formed a node of hazelnut size. It was removed and its malignant

disposition was shown through local recurrence and metastasis to the lymph nodes. Histological

examination of the tissue showed the tumor to be squamous-cell carcinoma.

Kroell H. (Praktischer Arzt. Wetzler., 1878, XIX, 25; 49) was consulted by an unmarried woman 28

years of age who had a linear ulcer several millimeters long on the outer side of the right nipple at the

junction with the areola. She later married and became pregnant, when the ulcer enlarged and deep-

ened. She nursed the child from both breasts in spite of the ulcer. Two years later, the lesion was

still linear in shape and 1.5 cm. in length. It was excised, and when examined by von Recklinghausen,

was found to be a cancroid

—

i.e., squamous-cell carcinoma. It no doubt arose from the skin.

The other type of tumor, that arises from the termination of the milk ducts can be exemplified by the

case reported by Morestin (Bull, et mem. de la soc. d'anat. de Paris, 1907, LXXXII, 608). The patient

was an unmarried woman aged 47' years who came for medical advice because of a change in the

size and appearance of the right nipple associated with enlargement of the right breast. The nipple had

lost its elasticity, was almost rigid, was enlarged, but was neither sensitive nor tender nor was there

any bleeding. The gland was firm and somewhat indurated. The axillary nodes were not enlarged.

It was thought that the disease was "maladie du Reclus." The breast was removed, and Coijiil studied
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the tissues microscopically. He found a squamous-cell carcinoma beginning in the termination of the

milk ducts, centering in the nipple, and descending into the tissues of the breast.

Bruch d'Alger (Bull. et. mem. soc. de chirurgie de Paris, 1885) observed a man 44 years of age with

a hard tumor of the nipple. It was removed and examined microscopically, and found to be a squamous-

cell carcinoma with corniiied cells and some calcification.

7. Carcinoma of the Nipple—Cancer of the Nipple.—A number of cases appear in

the literature under this caption, some of which must at once be eliminated as belonging

elsewhere. Thus, cancer of the nipple in a man, commonly turns out to be a carcinoma

of the male breast (glandular cancer) that has destroyed the nipple. Cancer of the

breast ma}^ extend along the ducts or along the lymphatics so as to invade and destroy

the nipple, yet have no primary relation to that structure at all. In case the disease of

the nipple should outweigh in visible importance the more deeply seated disease of the

breast, the condition might appear in print as "cancer of the nipple." It is difficult

to account for primary cancer of the nipple, as its histological structures are not such as

lead to cancer development. Presumably the disease arises in close juxtaposition to

the nipple, though really apart from it, and at once invades it.

Making every effort to eliminate cases not properly falling in the group

—

i.e., all

cases of squamous-cell carcinoma, of Paget's disease, of papillary cystic dilatation, etc.,

we find cases reported by the following:

Battles.—Trans. Path. Soc. London, 1888, XXXIX.
Brodie, Sir Benjamin.—"Lectures on Pathology and Surgery," London, 1846.

Cooper, Sir Astley.—"Principles and Practice of Surgery," London, 1836, II.

Hauser.—Inaugural Dissertation, Heidelberg, 1806.

Karg.—Deutsche Zeitschrift fiir Chirurgie, XXXIV.
Oldekopp.—Archiv fiir klinische Chirurgie, XXIV, 547.

Robinson.—Trans. Path. Soc. London, 1890, XLI.

Schmidt.—Brun's Beitrage zur klinischen Chirurgie, IV.

In addition to these cases Sheild ("Diseases of the Breast," London, 1898) mentions a

case of Prescott-Hewitt, of which the specimen—-No. 13A, series B—is now in the

Museum of St. George's Hospital in London, that was a cylindrical-cell carcinoma

growing from the milk ducts and invading the nipple.

Schreiner (Buffalo Medical Journal, 191 2, LXVIII, 509) reports the case of

a woman aged 42 years who for about a year had a lump in the left breast with enlargement of tht

left breast and left nipple. After operative removal, the tissues were examined, and no malignant dis-

ease discovered except that below the enlarged left nipple there was a cylindrical-cell carcinoma of

hazelnut size and alveolar structure, growing from the cells of the milk ducts.

Hoffman, M. B., has published a paper entitled "tJber Carcinoma der Mamilla,"

Miinchen, 1905, but it was not available to us. The same was true of what ought to

be an interesting paper. . . Moriri, K., "Two Cases of Cancer of the Nipple in Male

Children," Chiba Igakukwai Zasshi. Tokyo, 1901, No. 48, 4-12.

Mandry, G., "Primares Carcinom der Brustwartze," Beitrage zur klinischen

Chirurgie, Tubingen, 1893, X, 231, reports a case:

A woman aged 61 years, who injured the left breast two years before coming under observation, and
gradually developed a nipple on that side that was broad and flat, felt hard and presented over the greater

part of the surface a flat, slightly bloody ulcer that extended here and there to the areola. The tissues

about the nipple, to a breadth of J-2 to i cm. were infiltrated, and the skin was bluish and moist. Be-

yond the areola the skin was normal. The breast seemed normal, but in the left axilla there were two

pea-sized hard lymph nodes. The breast was removed. Microscopic examination was made, and the

tumor was looked upon as primary carcinoma of the nipple.
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Weil, J. (Prager med. Wochenschrift, 1893, XVIII, 81) reports a case:

A woman aged 41 years, 10 years married, mother of five children, all of whom she nursed. Five

years before coming under observation she observed a node slowly growing at the tip of the left nipple.

It gave no distinct pain, but for a short time had been constantly moist. The left breast, when examined

appeared normal, except that the areola was moist and macerated and that at the tip of the nipple there

was a knob-shaped tumor of almost cartilaginous hardness. It was flattened, rounded, measured 0.5

by 3 cm. in diameter, and was excavated at the center. A diagnosis of carcinoma of the nipple was made,

and the breast was amputated. When examined microscopically, the tumor was found to be carcinoma

of the nipple.

Paget's Disease of the Nipple or Malignant PapiUaiy Dennatitis.—In the "Lefons

orales du chnique Chirurgicale faites a I'Hospital de la Charite," 1840-41, II, Velpeau

described a "scabby degeneration of the nipple" in the following words:

"Degenerescences Crouteuses—Le mamelon se couvre quelquefois d'une affection squammeuse,

tenant le milieu entre I'eczema cfironique et la psoriasis. Je I'ai observee deux fois chez dames qui avai-

ent depuis long temps cesse d'allaiter. Les croiltes qui recouvraient I'organe etaient d'un gris verdatre

dans un cas, d'un gris jaunS.tre dans I'autre, assez epaisses, fendillees et adherents. Des qu'on cherchait

a les detacher, on voyait survenir sur les petites plaies un suintement sanguin assez abondant."

It is thought by Wiggin and Fordyce, and by Jopson and Speese, that the condition

thus described, was the first published account of the disease in question, but it attracted

no attention, and the condition was not recognized as a disease until after Sir James Y.

Paget, pubhshed his description of it in the St. Bartholomew's Hospital Reports, London,

1874, X, 87-89, in the following words:

"I believe it has not yet been published that certain chronic affections of the skin of the nipple and

areola are very often succeeded by the formation of scirrhus cancer in the mammary gland. I have seen

about IS cases in which this has happened, and the events were in all of them so similar that one

description may suffice.

"The patients were aU women, various in age from 40 to 60 or more years, having in common nothing

remarkable but their disease. In all of them the disease began as an eruption on the nipple and areola.

In the majority it had the appearance of a florid, intensely red, raw surface, very finely granular, as if

nearly the whole thickness of the epidermis were removed; Uke the surface of very acute difltuse eczema,

or Hke that of an acute balanitis. From such a surface, on the whole or greater part of the nipple and

areola, there was always copious, clear, yellowish viscid exudation. The sensations were commonly

tingling, itching, and burning, but the malady was never attended by disturbance of the general health.

I have not seen this form of eruption extend beyond the areola, and only once have seen it pass into

a deeper ulceration of the skin after the manner of a rodent ulcer.

"In some of the cases the eruption has presented the characters of an ordinary chronic eczema, with

minute vesications, succeeded by soft, moist, j'eUowish scabs or scales, and constant viscid exudation.

In some it has been like psoriasis, dry, with a few white scales slowly desquamating; and in both these

forms, especially in the psoriasis, I have seen the eruption spreading far beyond the areola in widening

circles, or, with scattered blotches of redness, covering nearly the whole breast. I am not aware that

in any of the cases which I have seen the eruption was different from what may be described as long

persistent eczema, or psoriasis, or by some other name, in treatises on diseases of the skin; and I believe

that such cases sometimes occur in the breast, and after many months' duration are cured, or passed by,

and are not followed by any other diseases. But it has happened that in every case which I have been

able to watch, cancer of the mammary gland has followed within at the most two years, and usually

within one year. The eruption has resisted all the treatment, both local and general, that has been used,

and has continued even after the affected part of the skin has been involved in the cancerous disease.

"The formation of cancer has not in any case taken place first in the diseased part of the skin. It

has always been in the substance of the mammary gland, beneath or not far from the diseased skin, and

always with a clear interval of apparently healthy tissue. In the cancers themselves, I have seen in these

cases nothing peculiar. They have been various in form; some acute, some chronic, the majority follow-

ing an average course, and all tending to the same end; recurring if removed, affecting lymph glands and

distant parts, showing nothing which might not be written in the ordinary history of cancer of the breast.
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Paget's disease. (Hirst.)
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"The single noteworthy fact found in all these cases is that which I have stated in the first sentence,

and I think it deserves careful study."

From the appearance of this contribution to the present time, increasing interest has

been taken in the disease, which has become universally known as Paget's disease, and

many case reports, pathological studies and monographs have appeared in print. How
frequent the disease is, is difficult to say for not all cases, by any means, have been

published, and doubtless many of the cases that have been published as such are not what

is now recognized by pathologists as Paget's disease. The literature appended to this

section contains references to approximately 300 cases of what has been recognized as

Paget's disease by those who have studied and reported them, about 250 having probably

been the real thing.

The description given by Paget shows that the clinical appearance of the 15 cases

that he observed was not uniform, and leaves one in some doubt whether all of his

cases were of precisely the same nature. A review of the cases since reported, and an

examination of a number of specimens that surgeons have considered to be Paget's

disease, lead to the inevitable conclusion that several different conditions, having different

origins and a different pathology are confused with it. To Paget, to many later, and to

some present-day surgeons and dermatologists, the disease is a clinical entity, with fairly

definite clinical manifestations; to pathologists, and to most dermatologists, Paget's

disease is a definite pathological entity with characteristic histological changes.

The first histological studies were made by Buthn (Medico-Chirurgical Transactions,

London, 1876, IX, 107) upon two of Paget's own cases, so that it may be assumed that

there can be no doubt of the clinical diagnosis of the lesions being correct, and two other

cases operated upon by Savory and Smith. Butlin believed that he was able to show a

direct relationship between the eczematous condition " of the skin "and the subsequently

developing carcinoma in the breast. What he described was amplified by later studies,

especially by Bowlby (Medico-Chirurgical Transactions, London, 1890-91, LXXIV, 341)

who examined the tissue of 13 cases in all of which he found a histological appearance that

tallied with what Butlin had described, and that may, therefore, by inference, be regarded

as typical of the disease. In his "Surgical Pathology and Morbid Anatomy," Chicago,

1907, p. 476, Bowlby writes as follows:

"The nature of the process has been carefully described by Mr. ButKn; and in 13 breasts which I

have myself examined I found nearly the same conditions that were seen by him.

"The process originates in an inflammation of the derma, with small cell exudation beneath the epi-

thelium. The latter, in its turn, is implicated, its cells being loosened from one another by fluid exuda-

tion, and finally cast off. The derma being exposed, the inflammatory process advances more rapidly,

and proceeds to the formation of pus and the destruction of the true skin. The inflammation now ex-

tends along the ducts, causing their epithelial lining to proliferate, the cells sometimes collecting in masses,

which fill the tubes. Following this, there is a tendency for the epithelial cells in the acini or ducts to

grow out into the surrounding tissue, and to take a cancerous growth, an event which is generally pre-

ceded by inflammatory changes in the connective-tissue stroma of the mamma, indicated by exudation

of leucocytes and fibrous thickening. The cancerous growth is sometimes directly continuous with the

nipple, but is more often quite separate from it and placed deep in the breast. It is usually a spheroidal-

celled scirrhus carcinoma, though columnar-celled tumors have been described.

" A microscopical examination shows in the epidermis numerous round or oval vacuolated cells, which

are most numerous in the superficial layers of the epithelium. These ceUs are of constant occurrence

in the disease, but are not absolutely peculiar to it, being occasionally present in other acute inflam-

matory conditions, of the epidermis. Paget's disease must not be confused with an eczematous condi-

tion of the nipple which is sometimes seen as a sequel to a cancerous growth, and which appears to result

from some irritating discharge from the ducts."
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Prior to this worli by Bowlby, confirming Butlin, Thin (Trans. Path. Soc. of London,

1 88 1, XXXII, 218) made careful microscopical studies of several cases of Paget's disease.

He showed that there were distinct differences between the microscopic features of true

eczema and Paget's disease, but he did more than this, and really was the first to fore-

shadow one of the present-day controversies of the nature of the disease, for he arrived

at the conclusion that the superficial lesions were secondary to the presence of duct

carcinoma, and that the changes observed in the skin were caused by the poisonous

effect of cancer epithelium in the subjacent connective tissue. He called the disease

malignant papillary dermatitis.

It was not long before the dermatologists became interested in the disease and notable

contributions were made by Duhring (Amer. Jour. Med. Sci., 1883 n.s., LXXXVI, 116)

and Duhring and Wile (Amer. Jour. Med. Sci., 1884, n.s., LXXXVIII, 141) who could

not accept Thin's view that the cancer preceded the Paget's disease, presenting in evi-

dence one of Duhring's cases in which the Paget's disease existed for 10 years before the

appearance of the cancer.

A few 3'ears later, the study of the disease received a new and unexpected impetus

through the announcement by Darier (Compt. rendu de la Soc. de Biol, de Paris, 1889,

g.s., I, 294) confirmed by Wickham (Congres internat. de dermatol. et de syphiHs,

1889—Archiv de med. exper. et d'anat. de Paris, 1892, II, 46) and Malassez (Archiv.

de med. and exp. et d'anat. Pathol., 1890, No. 102), that "psorosperms" or parasites

related to the coccidia were found in and were doubtless the cause of Paget's disease.

A lengthy debate accompanied by the study of many cases, and the publication of many

papers followed, until it became finally settled that the bodies observed and described

by Darier and by Wickham were vacuolated and degenerated cells and not parasites.

It should be remembered that the settlement of that question did not prove that Paget's

disease was not an infectious disease.

Karg (Deutsche Zeitschrift fiir Chirurgie, 1892, XXXIV) came to the conclusion

that Paget's disease was a malignant process arising in the epiderm and subsequently

invading the deeper tissue of the breast, and believed that he could trace a direct con-

nection between the primary change in the skin and the secondary one in the breast.

Unna ("Die Histopathologie der Hautkrankheiten," Berlin, 1894, p. 745) who made

careful histological studies of Paget's disease, came to the conclusion that it was unique,

differed as much from eczema as from cancer, did not lead directly or of necessity into

cancer, 'but "prepared the soil" in such manner as to predispose to the occurrence of

cancer in the course of some years. This view of the disease makes a strong appeal to

those who cling to the hope that cancer may eventually prove to be an infectious disease,

for surely the superficial dermatitis occurring in Paget's disease may open avenues by

which a microorganism might find its way deeply into the breast.

But the most active controversy was still to come. Following the deduction of Thin,

that the cancer is the primary condition and the Paget's disease secondary, papers have

been pubhshed by Jacobeus (Kongress flir innere Med., Stockholm, 1904; Virchow's

Archiv, CLXXVIII, 124), von Schambacher (Deutsche Zeitschrift fiir Chirurgie, 1905,

LXXX, 332), von Ribbert (Deutsche med. Wochenschrift, 1905, XXXV, 1218) Hirschel

(Beitrage ziir allg. Path. u. path. Anat., 1905, VII, Suppl. 573; Mlinchener med. Wochen-

schrift, 1910, II, 2633), von Kyrle (Archiv fiir Dermatol, u. Syphilis, 1907, LXXXIII,

187), Hannemuller andLandois (Beitrage zur klin. Chirurgie, 1908, LX, 296) and Hand-

ley (Choyce and Beattie's "System of Surgery," 191 2, Vol. II), in support of the second-
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arj' nature of Paget's disease. Handley perhaps expresses this view of the disease most

clearly in the following words:

"My own views upon Paget's disease may be distinctly stated as follows: A carcinoma which may
be either a duct carcinoma or one of the acinous type originates in the breast. Frequently this carcinoma

is of the atrophic variety and it has been known that an atrophic scirrhus may be present in the breast

for years without producing any palpable lumps. While still in the impalpable stage, the carcinoma may
permeate the lymphatics of the breast, many of which may be subsequently converted into solid strands

of connective tissue by fibrosis. Considerable disturbance of the lymphatic circulation results, espe-

cially in the region of the nipple, which in an aged woman is the most dependent part of the breast.

Eczema of the nipple is merely a secondary manifestation of impaired lymphatic return from the skin

of the areolar district, though it may precede by some years the stage in which the original carcinoma can

be felt as a distinct lump. Eczema as the result of lymphatic obstruction is frequently seen upon the

sodden skin of the leg in elephantiasis, and even in venous obstruction is competent to produce a like

condition as in the common case of varicose eczema. The swelling and vacuolation of the deeper layers

of the epidermis of the areola and the round-cell infiltration of the derm are to be explained as the result

of the lymphatic obstruction."

On the other hand, the dermatologists, whose acquaintance with the disease is not

limited to the nipple and areola, as is that of most of the surgeons, maintain the opinions

of Butlin, Bowlby, Duhring and Wile, Karg and others, that the Paget's disease is prim-

ary and the occurrence of the cancer secondary and often long postponed. Among the

more recent writings upon this view, those of Stelwagon ("Diseases of the Skin," Phila.,

1910, 6th ed., p. 839) Hartzell (Jour, of Cutaneous Diseases including Syphilis, 1906,

XXIV, 289; Jour, of Cutaneous Diseases, August, 1910) Sequiera ("Diseases of the Skin,"

2d ed., 1915) may be cited. Surgeons, among whom are Jopson and Speese (Annals

of Surgery, August, 1915, p. 213) sometimes arrive at the same conclusion.

The controversy seems to depend largely upon differences, in the material examined.

Thus when the Paget's disease comes early under observation it seems so independent

of associated conditions as to impress the observer as a condition primary in occurrence

and sui generis in character; when it comes under observation late, and a cancer is present

in the breast, the acini of cancer cells may be so clearly followed to the surface as to

make it almost as certain that the cancer was primary and the dermal lesion secondary.

Two facts of immense importance must not be overlooked. The first is the great

length of time that sometimes elapses between the occurrence of Paget's disease and the

appearance of the carcinoma in the breast. Thus, Jamison ("Diseases of the Skin,"

4th ed., p. 537) observed a case in which Paget's disease existed 20 years without the

occurrence of cancer in the breast; Masland and Babcock (International Medical Maga-
zine, February, 1899) one in which it existed 13 years and completely destroyed the nipple

without the occurrence of carcinoma; Duhring (Amer. Jour, of Med. Sci., 1883, n.s.,

LXXXVI, 116) one in which it existed 10 years without cancer; O'Neill (Brit. Med.

Jour., 1 89 1, I, 846), one in which it existed seven years before carcinoma developed; and

Sheild ("Diseases of the Breast," London, 1898, p. 163) one in which it was of eight years'

duration and involved an area 10 by 11 inches in extent, though no carcinoma could be

found in the amputated breast, and in which one removed axillary lymph node showed

squamous-cell carcinoma.

The second important consideration has to do with the localization of the disease.

The surgeon is accustomed to see it in its most frequent seat, the breast, but the derma-

tologist is familiar with it in other localizations. Thus, Hartzell (Jour, of Cutaneous

Diseases, 1910, XXVIII, 379) observed a case of Paget's disease of the forearm, asso-

ciated with melano-carcinoma. Interest in the extra-mammary localization being
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aroused, he collected 18 cases from the Hterature. Among these, one is reported by-

Crocker (Trans. Path. Soc. London, 1889, XL, 187) in which the glans penis was affected;

one by Darier and Couillard (Annals de dermatologie, 1893, p. 33) in which the disease

was upon the arms and perineum; cases by Dubreuilh (Brit. Jour, of Dermatology,

1901, XIII, 407) in which the lesions were upon the penis, scrotum and vulva; by Fordyce

(Jour, of Cut. Dis., 1905, XXIII, 193) in which they were upon the pubic, perineo-anal

and gluteal regions; by Fox and MacLeod (Brit. Jour, of Dermatology, 1904, XVI, 43)

in which the lesion centered about the umbilicus of a man 65 years of age and continued

for II years; by Jungmann and Pollitzer (Dermatologische Zeitschrift, 1904, XI, 391) in

which the disease affected the lips, nose and axilla; by Morris (Medico-Chirurgical Trans-

actions, LXIII) in which it affected the skin in the neck which became cancerous after

six years; Neisser, Pospelow and Tarnowsky (cited by Croker, "Diseases of the Skin,"

1903, p. 1006) in which it affected the penis and scrotum; by Pick (Deutsche med. Zeitung,

Nov. 5, 1891; Prager med. Wochenschrift, 1891) in which it affected the penis; Ravogli

(Jour, of Cut. Dis., 1894, p. 222) in which it affected the nose of an old lady;'by Rosen-

berg (Monatsschrift fiir prakt. Dermatologie, XLIX, 235) in which it occurred upon the

vulva and by Sheild (Dermatological Journal, 1897) in which it affected the penis. But

there is another source of confusion. To many surgeons Paget's disease is a clinical

entity, whose chief characterization is ulceration about the nipple and areola. In the

preparation of this writing, we carefully read the accounts of Paget's disease in 20 text-

books of surgery, and were astonished to find that it was exceptional to find either a

correct or adequate statement regarding it. The most common mistakes were the state-

ments that Paget's disease was squamous-cell carcinoma of the nipple and areola, or that

Paget's disease was the result of the invasion of the skin by carcinoma of the breast!

Ulcerations about the nipple and areola do occur in squamous-cell carcinoma of the nipple

and areola, and may depend upon the upward growth of scirrhus or other mammary
carcinoma with invasion of the skin. In both cases the lesions may be such as to bear

a resemblance to Paget's disease, but microscopically are quite different from what the

dermatologist and pathologist recognize as Paget's disease, and have nothing whatever

to do with it. They should be carefully excluded just as simple chronic eczema running

a prolonged course or syphilitic eczema or psoriasis, which all resemble Paget's disease

somewhat closely at times, yet have nothing to do with it, ought to be excluded from

consideration with it.

Paget's disease is a rare affection. Among the 575 breast cases that form the basis

of the pathological studies in this work there was only one case that answered the require-

ments of the histopathology of the disease, though there were several that had been sent

to the laboratory with the surgical diagnosis of Paget's disease.

Histology.-—Our studies of the limited material in our o-wn collection, supplemented

by sections lent by kind friends, lead us to the confirmation of the findings and descrip-

tion of earlier writers.

The earliest change seems to consist in a lymphocytic and plasmacytic infiltration

of the corium of the skin, soon followed by looseness and apparent weakness of the resist-

ing power of the tissue, which permits the epithelial pegs of the epiderm to grow down-

ward a short distance and the cells to separate slightly. Though they thus extend and

loosen from one another, the epithelial ceUs do not tend to become invasive but undergo

certain changes that are the chief histopathological characteristics of the disease, that

is, they lose the "prickles" by which they cling to one another, swell, and transform into

the large pale vacuolated bodies that Darier and his followers mistook for psorosperms.
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These changes apparently begin in the prickle-cell layer and extend both upward

toward the surface and downward to the Malpighian layer.

The cells become almost double the normal size, clear and hyaline, smooth on the

surface, and contain a relic of a nucleus that varies from a swollen vesicle to a shrunken

remnant, may be pushed to one side so as to give a "seal-ring" appearance, or may show

abortive or aberrant mitotic iigures. At first such cells can be noted here and there

among fairly normal cells, but later they form the greater number of the epidermal cells,

which lose all power of cornification and explain the desquamation, oozing and incrusta-

tion at the skin surface, as the infiltration of the corium by the lymphocytes and plasma

cells accounts for the induration that is usually to be felt below.
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The capillary blood-vessels of the corium appear numerous and are full of corpuscles.

Presumably their number is increased as in granulation tissue which the infiltrated

corium resembles.

In our sections the disturbance was entirely superficial and stopped at a depth

below the epithelium that would not have been twice the thickness of a normal epiderm.

At occasional, points, chiefly where larger vessels were situated, the cellular infiltration

of lymphocytes and plasma cells descended more deeply. In the beautiful tissue given

us by Dr. Michael J. Wohl, there was no sign of cancer, and the donor assures us that he

was unable to find any deeply situated cancer in the breast. The details of this case are

as follows:

The patient was a woman aged 38 years, married, mother of four chUdren. She suffered from

eczema of the right nipple of two years' duration. Four months before admission to the Samaritan

Hospital of Philadelphia, she thought that she found a "lump" in the breast.

The breast was amputated and the axilla cleansed. Dr. Wohl, who examined the specimen, found

no cancer in the breast and no disease of the axillary nodes. The patient died four months later

of nephritis (according to the statement to her attending physican, who adds that there was no reason

for supposing that she had internal cancer). No autopsy was permitted.

The skin covering the nipple and areola presented an ulcerating red, moist and angry-looking

appearance. The tissue beneath the nipple was indurated and firm and somewhat nodular in character,

extending downward for about i inch and laterally for about ?4 inch in each direction.

When milk ducts are adjacent to the effected surface, they participate by what one

might look upon as an analogous process. That is, the cells increase greatly in number

and distend them, the condition appearing to us more like the products of a catarrhal

condition of mild type than as a malignant one. From the surface of the skin the cells

readily become detached; in the milk ducts they must be retained.

Jopson and Speese (Annals of Surgery, August, 1915, 228) observed, as had Bowlby

before them, that the "epithelial hyperplasia becomes so active in the smaller ducts and

acini that the cells broke through and infiltrated the breast stroma as a malignant tumor."

This we have not observed but it is a most important contribution if the interpretation

be correct and confirms the opinion that the Paget's disease is primary and the cancer

secondary. They were unable to corroborate the observation of Duhring that the infiltra-

tion of the breast was met with in the ducts about i or i J^ inches from the nipple.

If Paget's disease were caused by carcinomatous invasion of the derm, it ought to be

easy to trace the invasion, which few claim to have done except in cases associated with

well-developed cancer; if the cancer of the breast follow the Paget's disease one would

naturally expect the cancer to be of the squamous-cell variety. But this is so rarely the

case that when it is reported, one is inclined to wonder whether the ulcerative disease was

not a rodent ulcer or some other form of squamous-cell carcinoma mistaken for Paget's

disease.

Of course the interesting question is, how can the disease of the squamous epithelial

surface eventuate in glandular cancer of the breast? The apparent explanation is to

be found in the demonstration of Bowlby and Duhring and corroborated by Jopson and

Speese, that when the Paget's disease extends to the ducts, they sometimes become so

distended with proliferated and desquamated cells that their walls yield and invasion of

the breast by the multiplying and escaping cells takes place.

Pathology.—The true nature of Paget's disease is unknown. There was absolutely

no ground for the opinion expressed by Fournier (Bull, med., Paris, 1903, XVII, 301) that

it might be a late manifestation of syphilis, though it may at times be simulated by
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syphilis as in the case reported by Walker (Bull, et mem. soc. de chir., Paris, 1914, n.s.,

XL, 783).

It is reasonably certain that the psorosperms of Darier, Wickham and Malassez are

not parasitic microorganisms, and that the yeast found by Fabry and Trautman (Archiv

fiir Dermatologie u. Syphilis, 1904, LXIX, 37) have no etiological significance. It is

neither certain nor impossible that Paget's disease is not caused by an infectious micro-

organism.

Vignolo-Lutate (Monatsschrift fiir prakt. Dermatologie, 1909, XLV, 21) in making a

histological examination of a case of the disease, observed the first nervous disturbances

that seem to have been reported, in a perineuritis and interstitial neuritis of the deeper

plexuses of the nerves running from the mammary gland. He endeavors to connect

this with the dermal lesions in one of three ways

:

1. There is a dystrophic disturbance of the epiderm brought about by the disturbance of the nerves

which in its turn is the result of some autointoxication.

2. There is a congenital dystrophy of the epidermis by which the diseased appearances of the nerves,

etc., is brought about secondarily.

3. There is an external irritant that provokes a superficial dermatitic appearance in which the

superficial nerves participate.

We have not found this view of Paget's disease to have met with acceptance. The

chief interest of Paget's disease, at the present moment, centers about its relation to

cancer of the breast, and embraces three possibilities.

1. That the disease is secondary to the occurrence of cancer in the breast, and results

from the action of the cancer toxin upon the epiderm, as supposed by Thin, or from the

upward growth of the cancer cells and their invasion of the skin, as supposed by a number

of observers whose names have already been quoted.

This view of the disease is inconsistent with the fact that Paget's disease occurs in

some 10 per cent, of cases in localizations that would make such origin impossible, as

well as with the fact that cases occur in the breast without any discoverable cancer, and

not infrequently occur long years before the presence of a cancer can be demonstrated.

2. That the disease is primary, may occur without antecedent or subsequent cancer

or after a varying length of time may lead to cancer of squamous-cell variety through the

disturbances in the papillary layer of the skin, or to glandular cancer, when a gland is

subjacent, by extending into the ducts where they communicate with the diseased skin.

This is thoroughly consistent with such known facts as that the disease leads to squamous-

cell carcinoma when in extra-mammary localizations, sometimes to squamous-cell car-

cinoma when mammary, though generally to glandular (scirrhus) cancer when mam-
mary. It also explains why the cancer follows the Paget's disease after a variable but

prolonged interval, and why most of the cases in which the cancer precedes the Paget's

disease, turn out to be simple cancerous infiltration of the skin and not Paget's disease

when carefully examined.

3. That the disease is an independent entity having no more to do with the occur-

rence of cancer than the lupus of the skin that is occasionally followed by squamous-cell

carcinoma, and is pre-cancerous only in opening an avenue by which the true cause of

cancer may be admitted to tissues in which it finds a suitable nidus for its development.

Of these three possibilities it seems to us that the first is supported by the least amount

of evidence, and is contradictory to the known facts regarding the disease. Our sym-

pathy is, therefore, with the other two which cannot be said to be contradictory with

the facts regarding the disease or with one another. In both Paget's disease is regarded
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as a pre-cancerous process though the subsequent development of the cancer is differently-

accounted for in each.

It is interesting to see that the conclusions of Jopson and Speese so nearly tally with

our own. They say:

1. Paget's disease of the nipple is a primary affection beginning in the cells of the rete Malpighii,

potentially malignant, although lacking the ordinary characteristics of malignant disease.

2. It is identical with the disease known under the name of Paget occurring in other regions.

3. It IS commonly, though not invariably, followed by glandular carcinoma in the underl)Tng breast

tissue.

4. It is pre-cancerous in the sense that it induces epithelial changes in the superficial milk ducts and

acini, which are followed by carcinoma. Occasionally, although rarely, it is followed by squamous-cell

carcinoma of the nipple.

5. The disease is characterized by edema and vacuolization of the prickle-cells, thickening of the rete,

and active mitosis, also by an inflammatory reaction in the cerium and a secondary hyperplasia in the

milk ducts.

6. It is sharply diiierentiated from true eczema and scirrhous carcinoma ulcerating at the nipple,

and should not be confused with superficial metastases of diffuse cancer situated near the skin.

7. The resulting tumors of the breast and the regional metastases resemble the type of breast cancer

usually encountered. When the tumor originates in the skin it infiltrates and metastasizes in the form

of squamous carcinoma.

8. The common associarion of cancer in the breast with Paget's disease, demands as the treatment

for Paget's disease, the radical operation which is practised in breast cancers in general.

As regards the age incidence in Paget's disease, cases have been observed before the

thirtieth year of life, Alcock (Lancet, London, 1901, II, 847) observed a case 28 years of

age, and as late as the seventieth year, although the great majority of cases occur during

the fourth and fifth decades of life. It is much more frequent in women than in men,

though Forrest (Glasgow Med. Jour., 1885, XIV, 457), Gaucher and Bricourt (Bull. Soc.

franj. de dermat. et syph., 1912, XXII, 148), Gintrac (Jour, de med. de Bordeaux,

1856, 2S., I, 280) and Jonas (Interstate Med. Jour., St. Louis, 1910, XVII, 674) have

reported cases in men.

The disease is rare in virgins and in those who have not lactated. Traumatism

incidental to nursing has been mentioned as a predisposing factor. Mastitis is given as

the predisposing factor in an interesting case reported by Gaucher and Bricourt. Their

patient, a man 47 years of age had suffered with chronic mastitis from his twentieth

year and during the five years preceding the appearance of the disease, he had noticed

redness around the nipple. As regards the influence of heredity very little is known,

although Jonas operated upon a man for bilateral Paget's disease, whose father, brother,

daughter and an aunt had died of cancer of the breast.

Clinical Course and Symptoms.—Paget's disease is a chronic affection. The dura-

tion varies from several months to many years. It usually terminates in carcinoma of

the breast with ultimate metastasis, and finally, if untreated, commonly causes the death

of the patient. The usual first indication of its presence is a dry, scaly, eczematous

patch at the base of the nipple, but the initial change may, in more rare cases, be pustular

or vesicular, and cases have been reported in which a fissure of the nipple preceded the

development of the eczematous lesion. The appearance of the cutaneous lesion is

sometimes preceded by sensations of burning or itching in the region of the nipple. The

lesion slowly spreads to the areola and adjacent mammary skin, forming a rounded patch

which attains to the size of a silver dollar or even larger. In rare instances, the disease

appears in the form of concentric rings with intervening areas of healthy-looking skin.

The most frequent and important clinical sign of associated malignant disease is retrac-
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tion of the nipple which takes place, as a rule, within one year of the onset of the disease,

the nipple may eventually be completely destroyed and its location marked by a depres-

sion in the center of the skin lesion. Induration of the involved skin is invariable in

true Paget's disease and this sign together with the inversion of the nipple is most sug-

gestive of the true nature of the condition.

Cancerous invasion of the glandular tissue of the breast, followed later by enlarge-

ment of the axillary lymph nodes usually presents itself in from one to three years after

the appearance of the skin lesion, although some cases run a more acute course attaining

their full development in several months, and others are delayed for many months or

even for many years.

Although bilateral occurrence has been reported by several writers, Paget's disease

does not seem to appear simultaneously in both breasts, a period of months intervening

between the time of onset of disease in the two organs. Thus, in the case reported by

Jonas, in a man aged 61 years, the patient noticed a scaly red patch on the right nipple

two years before presenting himself for treatment, at which time there were extensive

ulcerations in the region of both areolae with total destruction of both nipples. The

edges of the ulcerations were hard, raised, rolled outward and the entire area was covered

with a sero-purulent fluid. There was an intervening area of healthy skin between the

two ulcers. Radical amputation of both breasts was performed but the patient

developed unmistakable symptoms of metastasis to the spinal cord within six months

after the operation and died a month later of a terminal pyelo-nephritis.

The surface appearance of well-developed cases of Paget's disease varies considerably;

when ulceration takes place, the surface usually becomes fissured, intensely red, and

granular in appearance. In this, moist variety of the disease, the surface exudes a sero-

purulent fluid which forms, upon drying, adherent scabs or crusts that upon removal,

leave a raw and bleeding surface. In the dry variety of Paget's disease the ulcerative

process is insignificant and the skin lesion presents the appearance of ordinary chronic

eczema. A third variety, to which Paget himself first called attention, resembles psoria-

sis and has scaly desquamation as its characteristic feature.

Not infrequently, in this variety of the disease, islets of healthy skin are found be-

tween the areas of disease, and healing occasionally occurs in the older areas.

A parchment-like induration of the involved skin occurs in all varieties of true Paget's

disease and in certain instances the skin underlying involved lymph nodes becomes red-

dened and edematous in the advanced stages of the condition.

Diagnosis.—Every chronic eczematous lesion of the nipple and areola should excite

the suspicion of Paget's disease. True eczema does occur in this situation, however, so

that one must be certain of the diagnosis before he expresses an opinion or advises treat-

ment. Fortunately, true eczema readily responds to simple local treatment. If after

persistent treatment no improvement be noted, or if the lesion should continue to progress,

the patient should be prepared for a radical breast amputation.

Prognosis.—The prognosis of Paget's disease is generally favorable, the progress of

the disease and the development of the associated cancer usually being very slow, and

metastasis to the lymph nodes long delayed.

Treatment.—Good results have been obtained with non-operative methods especially

radio-therapy, and radium in early cases of Paget's disease, that will not or cannot be

operated upon.

At a meeting of the Dermatological Section of the Royal Society of Medicine held in

London in October, 1912, Davis reported a case of Paget's disease which had apparently
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been cured by the use of radium, and in the discussion that followed, Morris also reported

excellent results with radio-therapy in two similar cases. Notwithstanding these re-

sults, however, the concensus of opinion among the surgeons present was to the effect that

amputation of the breast is the safest procedure to follow in the treatment of Paget's

disease, and Whiteford, stated that he had observed cancerous invasion of the breast

tissue almost to the pectoral muscles, in association with a very small and insignificant

looking lesion. When the Paget's disease is still superficial, and painstaking examina-

tion of the breast fails to give evidence of an associated malignant tumor, it would seem

as though the x-rays might be given a trial. Cases so treated, with varying success,

have been reported by Belot, Hartzell, Langlet, Meek, Taylor, Terzogli and others, the

references to whose contributions are given at the end of this section. In a personal

letter to the author, Pfahler mentions six cases, diagnosticated Paget's disease, four of

which could not, for one or another reason, be operated upon and were referred to him

for a;-ray treatment. All of them he says are now "well or "apparently well."

So soon as the Paget's disease effects deep ulceration, the chances of preventing the

occurrence of the associated tumor diminish and it becomes wiser to advise operation.

If a tumor, or any "lump" suggesting a tumor, can be found in the breast, the entire

aspect of the case changes, the chief diagnosis is no longer Paget's disease but cancer,

and it is no longer the Paget's disease but the cancer that must be treated.
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SUBJECT INDEX

A

Abderhalden's test, 539
Abnormal involution, 17, 269

diagnosis, 287

etiology, 272

morbid anatomy, 274
pathology, 280

prognosis, 288

symptoms, 273
treatment, 291

Abscess, see Mastitis.

areolar, 675
intra-mammary, 178

Desmorest's operation, 179

Sheild's operation, 178

mammary, 171

Bier's treatment, 181

chronic, 196

diagnosis, 196

pyogenic, 196

treatment, 198

in infants, 4
Morestin's incision, 179

subcutaneous, 178

treatment, 177

vaccine treatment, 184

of Roux, 215

retro-mammary, 181

"shirt-stud," 181

Accessory mammary gland, 51

Acephalocyst, 316

Acetolphen, 584
Actinomyces bovis, 234
Actinomycosis, 234

diagnosis, 241

primary, 235
prognosis, 240

secondary, 238

treatment, 240

"Acute miliary carcinosis," 484
Adeno-carcinoma, 482, 485

cylindromatosum, 482

of Halsted, 482

Adeno-cystic-sarcoma, 381

-cystoma papilliferum mammae epitheliale,

273

-cysto-sarcoma, 402

-fibroma, 442
Adenoma, cystic, 449

pure, 442

Adeno-sarcoma, 381, 402, 451
Adiposity of breast, no
Agalactia, 16

unilateral, 17

Ahlfeld's theory of polymastia, 55
Alveolar sarcoma, 378
Amastia, 45

embryology, 2

surgery, 100

tabulation, 48
unilateral, 46

Amazia, 45
AmpuUoe, 9
Amputation, inter-scapulo-thoracic, 634

of breast, 574
conduction anesthesia, 585
hypertrophied, 117

in gynecomastia, 148

Anesthesia, 584
conduction, 585

local, 584
Anatomy, comparative, 63

sirrgical, 26

Angioma, 361

arteriale racemosum, 362

cavernosum pendulum mamillae, 680

cavernous, 361

cutaneous, 363
diffuse, 366

intra-mammary, 364
mamillary, 363
para-mammary, 363
pectoral, 364
racemose, 362

simplex, 361

subcutaneous, 363
Angio-sarcoma, 377, 398
Anomalies, acquired, 102

congenital, 45
of nipple, 671

Antitrypsin reaction, 540
Apex of axilla, 32

Aplasia of mammary gland, 48

Areola, 8

abscess, 675

cysts, 677

diseases, 671

tumors, 678

Athelia, 51, 671

embryology, 2

surgery, 100
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Atheromas, 254
Atrophy of mammary gland, 160

Autogenous infections, l58

Autoplasty, 633

Axford operation, 672

Axilla, apex, 32

Axillary artery, ligation, 632

fascia, 34
lymph nodes, 40

in sarcoma, 422

vein, ligation, 632

B

Bacteriology of mastitis, 169

tuberculous, 217

"Basket cells," 10

Beatson's operation, 630
Benign tumor, 341

tumors, see Fibro-epitkelial tumors.

Bier's treatment in mastitis, 181

Bifid nipple, 671

Blood supply of mammary gland, 35
Bone metastases in carcinoma, 508

Brachial lymph nodes, 41

Breast, abscess, 171

pyogenic chronic, 196

actinomycosis, 234
adiposity, no
anatomy, comparative, 63

surgical, 26

anomalies, 45
acquired, 102

congenital, I

burns, 163

blood supply, 35
classification, 6

contusions, 162

cysts, 254
development, 3

fibrosis, 193

fistula, 198

foreign bodies, 163

hematoma, 162

hypertrophy, 104

inflammation, subcutaneous, 173

in infancy, 4
in maturity, 6

in pregnancy, 174

lymphatics, 37
nerve supply, 36
puberty, 4
sporotrichosis, 249
tuberculosis, 202

tumors, classification, 343
wounds, gunshot, 163

incised, 162

lacerated, 162

Breast inflammation wounds, stab, 163

Breasts, pendulous, 118

Brodie's disease, 269

tumor, 299
Budding breast, 5

Bumm's compress, 174
" Burgeons primordeaux," i

Burns, of breast, 163

Cachexia, 342
Calchospheres, 377
Cancer, see Carcinoma.

Cancer atrophicans, 482

cysts, 269

"Cancer en cuirasse," 484
Cancer of nipple, 685

Cancerous pachydermia, 503
"Cancer verolique," 245
"Cancroide ovalaire," 346
Cancroin therapy, 661

Carcinoma, 476
Abderhalden's test, 539
acinal, 482

acinar, 482

acinous, 482

adenomatosum, 482

age, 514
antitrypsin reaction, 540
bone metastasis, 508

caustic therapy, 665

cautery therapy, 661

coUoides, 482

cylindromatosum, 482

diagnosis, 525
differential, 536

drug-therapy, 660

V. Dungem's test, 539
electro-therapy, 66

1

embohsm, 497
encephaloid, 480

escharotic therapy, 665

etiology, 476, 514

fulguration therapy, 662

gelatinous, 482, 485
hard, 480

hemolytic reaction, 540
heredity, 518

lymphatic permeation, 502

lymph nodes in, 504
involved, 36

mastitoides, 479, 483
meduUare, 482

medullary, 482

meiostagmin reaction, 539
metastasis, 494

bone, 508
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Carcinoma metatasis, embolic, 497
retroperitoneal, 510

thoracic, 510

visceral, 510

morbid anatomy, 489
mucoid, 482

myxomatous, 482

nipple, 684
operation, 574
operative cures, 548

mortality, 546
statistics, 550

pain, 527
parietal dissemination, 504
pathology, 476
permeation, 502

post-operative complications, 597
treatment, 594

prognosis, 543
pyogenic mastitis, 523

race, 521

radium therapy, 655
recurrence, 561

recurrent operation, 574
retraction of nipple, 534
sarcomatodes, 409
scirrhosum, 482

scirrhus, 480

sero-diagnosis, 539
serum-therapy, 661

sex, 517
simplex, 482, 484
skin reaction, 541

soft, 480
soUdum, 482

meduUare, 482

scirrhosum, 482

simplex, 482

squamous-cell, 483
symptomatology, 535
symptoms, 525
terminology, 481

trauma, 519
treatment, 567

chemo-therapy, 659
fulguration, 662

hyperemia, 658

immuno-therapy, 660

non-operative, 637
operative, 567

contra-indications, 568

radium, 655
serum, 661

toxin, 660

vaccine, 662

X-ray, 638

tumor, 529
ulceration, 533

Carcinoma ulceration, vaccine-therapy, 662

with sarcoma, 488

X-ray, 638

Carcino-sarcoma, 409
Cartilaginous tumors, 358
Caustic therapy, 665

Cautery therapy, 661

Cavemoma, 361

Champney's theory of polymastia, 6 r

Chancre of breast, 241

Cheloid, 346
Chemo-therapy, 659
Chloroma, 395
Cholesteatoma, 405
Cholin therapy, 660

Chondrifying sarcoma, 377
Chondroma, 358
Chondro-sarcoma, 400

Chromatophores, 379
Chromatophoroma, 379
Chromatophoro-sarcoma, 379
Cicatrix keloid, 348

Circulus venosus of Haller, 36

Circumscribed scleroderma, 350
Classification of breasts, 6

Coley's fluid therapy, 432
"Coley toxins," 661

CoUiquation cysts in tumors, 313
Colloid cancer, 482

Colostrum, 12

Comedo-carcinoma, 482

Condyloma latum, 243

Contusions, breast, 162

Costo-coracoid membrane, 31

Cutaneous angioma, 363
Cylindroma, 378

Cyst, cancer, 269

coUiquation in tumors, 312

dermoid, 254
echinococcus, 270, 313

exudation in tumors, 312

false, 254
hemorrhagic, 311

hydatid, 313
in stroma, 310

in tumor, 312

involution, 273
lacteal, 260

lymphatic, 310

of breast, 254
of nipple, 677
parasitic, 313
retention, 260

in tumors, 312

sebaceous, 254
serous, 265

simple, 265

true, 254
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Cyst-adeno-carcinoma, 482

Cyst-adeno-fibroma, 445
Cystadenoma, 269, 449

intra-canaliculare, 273
Cystadenoma papilliare, 296

Cystadenoma papilliferum, 273
Cyst-adeno-sarcoma, 402

Cystic adenoma, 449
Cystic disease of breast, 269

Cystic mamma, 271

Cystic mastitis, 269

Cysticercus bovis, 325
Cysticercus cellulosa, 325
Cysticercus disease, 324
Cystoma, 271

Cystoma mammae papilliferum, 296

Cysto-sarcoma, 402

Cysto-sarcoma phyllodes, 273, 402,

D

Darwin's Theory of polymastia, 61

Dawbarn's operation, 618

Deaver's operation, 587
Dermatolysis, 345
Dermoid cysts, 254
Desmorest's operation, 179

Diffuse fibro-adenoma, 273
phlegmon, 172

Diffusing mastitis, 171

Digital nipple, 674
Diphtheria of nipple, 677
Drug-therapy, 660

Duct papilloma, 296

V. Dungern's test, 539
Dystrophia adiposogenitalis, 14

E

Eccles operation, 309
Echinococcus cyst, 270, 313

diagnosis, 320

etiology, 314
symptoms, 319
treatment, 322

unilocularis, 318

Ehrlich's athrepsia theory, 497
Electro-therapy, 661

Elephantiasis, 113

Embolism in carcinoma, 497
Embryology, I

Empire bandage, 470
Encephaloid cancer, 480, 482

Endothelioma, 378
Epigastric triangle, 34
EpitheUoma intra-canaliculaire, 296

of nipple, 684

Epitheliome dendritique du sein, 296

Escharotic therapy, 665

Evolution, I

Exogenous infections, 168

Exudation cysts in tumors, 312

Fascia, axillary, 34
clavi-pectoral, 30
pectoral deep, 30

superficial, 28

Fausse keloide, 346
Fibro-adenoma, 442

physical signs, 461

Fibro-epithelial tumors, 442
etiology, 453
in polymastia, 459
in supernumerary breasts, 459
malignant change, 430
morbid anatomy, 448
nipple in, 461

of male breast, 471
pathological histology, 443
pathology, 442
physical signs, 46

1

prognosis, 462

symptoms, 458
treatment, 463

Fibroma, 344
diffusum, 345
intra-canaliculare papillare, 34,5

moUuscum, 345
of nipple, 683

plexiforme, 345
tuberosum, 345

Fibrosis of breast, 193

Field of operation, preparation, 583

Filaria medinensis, 328

Filariasis mammas, 328

"Filtrable viruses," 339
"Fingergliedartig" nipple, 674
Fissure of nipple, 175

Fistula, lactic, 162

mammary, 198

Foramen of Langer, 34
Foreign bodies in breast, 163

Fulguration therapy, 662

Fungus hematodes, 382

Galactocele, 260

etiology, 263

fluid, 262

infiltrating, 262

solid, 262
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Galactorrhoea, 17

Gangrene of nipple, 675
Geissler, solitary tuberculosis, 203

Gelatinous carcinoma, 482, 485
Giant-cell sarcoma, 390
Girard's mastopexy, 119

Glands of Montgomery, embryology, 2

Guinea-worm, 328

Gumma of breast, 243
Gynecomastia, 140

amputation, 148

diagnosis, 147

in pseudohermaphroditism, 142

morphology, 145

prognosis, 147

summary, 149

tabulation, 150

theories, 140

treatment, 147

H

Halsted, adeno-carcinoma, 482

operation, 579
modified, 580

skin-grafting, 581

Handley operation, 603

Hard cancer, 480
Hemangioendothelioma, 378
Hemangioma, 361

Hemangio-sarcoma, 398
Hematogenous injections, 169

Hematoid myxoma, 357
Hematoma breast, 162, 311

Hemolytic reaction in cancer, 540
Hemorrhage, post-operative, 600

Hemorrhagic cysts, 311

Hepatic lymph nodes, 43
Heteroplastic tumor, 340
Histology, 9

"Hollow nipples," 51

Homoplastic tumor, 340
Hydatids, 270

Hyperemia therapy, 658
Hypermazia, 51

Hyperplasia, 332
Hypertrophy mammary, virginal, 104

of breast, amputation, 117

diagnosis, 113

etiology, m
infantile, 102

mastopexy, 119

prenatal, 102

prognosis, 115

tabulation, 120

treatment, 116

Hypoplasia of mammary gland, 49

I

Ichthyosis circumscription, 702

Immuno-therapy, 660

Imperforate nipple, 671

Infant breast, 3

mammary abscess, 4
Infantile hypertrophy, 102

Infection, autogenous, 168

exogenous, 168

retro-mammary, 173

Infectious diseases of breast, 165

Inflammation of breast, subcutaneous, 173

of nipple, 175

Inflammatory fibroses, 193

Infra-clavicular triangles, 31

Intercostal lymph nodes, 43
Inter-scapulo-thoracic amputation, 634
Interstitial mastitis, 193

Intra-acinous cystic epithelioma, 271

-canalicular cystadenoma, 296

fibroma, 446
-cystic papilloma, 296

diagnosis, 302

differential, 307
etiology, 301

history, 298

pathology, 297
prognosis, 308

symptoms, 302

treatment, 309
-glandular lipomas, 351

-mammary abscess, 178

Desmorest's operation, 179

Sheild's operation, 178

polymastia, 93
Inverted nipple, 51, 67

1

"Invisible microorganisms," 339
Involution, 17

abnormal, 17

cyst, 273, 296

presenile, 17

senile, 17

Irregular-cell sarcoma, 389

J

Jackson's operation, 628

K

Kehrer's operation, 673

Keloid, 346
cicatrix, 348
diagnosis, 350
false, 346

- histology, 349
of Addison, 350
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Keloid of Alibert, 347
spontaneous, 347
treatment, 350
true, 346

"Knospen-brust," 5

Kocher's operation, 606

Lactation, 13

in male, 14

mastitis, 166

Lacteal cysts, 260

Lactic fistula, 162

Langer, foramen of, 34
Leiomyoma of nipple, 683

Leukemic tumors, 397
Ligation, axillary artery, 632

vein, 632

subclavian artery, 632

Lipoma, 350
bilateral, 351

diffuse, 356
histology, 355
morbid anatomy, 355
retro-mammary, 353
subcutaneous, 353
symmetrical, 351

unilateral, 352
Liposarcoma, 356
Lymphangioendothelioma, 378
Lymphangioma, 361

Lymphangioplasty, 631

Lymphangio-sarcoma, 398
Lymphatic cysts, 310

Lymphatics, 36
of thoracic muscles, 40

of thorax, 37
Lymphedema, post-operative, 601

Lymph nodes, 40
axillary, 40
brachial, 41

hepatic, 43
intercostal, 43
internal mammary, 43
in,tuberculosis, 214

involved in carcinoma, 36

pectoral, 41

retro-pectoral, 42

retro-sternal, 43
subclavian, 41

sub-diaphragmatic, 43
sub-scapular, 41

supra-xiphoid, 43

M
Maladie de Reclus, 269

Kystique de la Mamelle, 271

noueuse, 271

Malignant tumor, 341

papillary dermatitis, 686

Mamillary angioma, 363
MammEe erratics, 81

Mammary abscess, see Mastitis.

chancre, 241

secretion, 261

sinus, 198

Mammillaplasty, 672

Mastitis, 165

adolescentium, 5, 166

treatment, 166

virilis, 5

bacteriology, 169

Bier's treatment, 181

carcinosa, 479, 483
chronic, in male, 190

treatment, 195

cirrhosing, 271

cystic, 269

hypertrophic in male, 190

in male, 190

interstitial, 193

treatment, 195

lactation, 166

neonatorum, 3, 165

treatment, 166

obliterans senescentium, 22

primary diffuse, 172

pubescentium virilis, S

puerperal, 166

diagnosis, 174

diffusing, 171

incidence, 169

ordinary, 171

pathogenesis, 168

prophylaxis, 174

treatment, 174

pyogenic, 171

in male, 189

traumatic, 200

syphilitic, diffuse, 243

tuberculosa obliterans, 215

tuberculous, 204

atypical forms, 216

bacteriology, 217

diagnosis, 218

miliary, 214

nodular, 214

prognosis, 218

sclerosing, 215

treatment, 219

with neoplasms, 216

typhoid, 185

treatment, 189

vaccine therapy, 184

with parotitis, 199

Mastopexy, 118
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Mastoptosis, ii8

McDonald's solution, 584 -

Medullary cancer, 482

Meistagomin reaction, 539
Melanin, 395
Melanoid cancer, 483
Melanotic cancer, 483

sarcoma, 378, 393
Metastasis, 342

in carcinoma, 494
lymphatic permeation, 502

mechanism, 495
visceral, table, 510

Me5'er's operation, 620

Micromastia, 45, 47
" Milch-leisten," i

Milk-lines, I

Mixed-cell sarcoma, 389

Mixed toxins of erysipelas and prodigiosus, 432

MoUuscum contagiosum, 702

fibrosum, 345
Morenheim, space of, 32

Morestin's incision, 179

Morphea, 347, 350
Mucoid carcinoma, 482

Mucous patch, 243

Murphy's operation, 616

Myeloplaxes, 390
Myoma, 368

of nipple, 683

Myxo-lipoma, 355 .

Myxoma, 357
canalicular, 446
intra-canalicular, 446
peri-canalicular, 446
peri-ductal, 446

Myxomatous carcinoma, 482

Myxo-sarcoma, 378, 391

N

Nematode parasites, 328

Nerve supply of breast, 36

Neuroma, 369
Nipple, 8

absence of, 51

anomalies acquired, 674
congenital, 671

bifid, 671

breeding from, 303
carcinoma, 684

cysts, 677
digital, 674
discharge from, 534
diseases, 671

embryology, 2

epithelioma, 684

fibroma, 683

46

Nipple fissure, 175

gangrene, 675
hollow, 51

imperforate, 671

in fibro-epithelial tumors, 461

inflammation, 175, 674
intra-cystic papilloma, 684

inverted, 51, 671

treatment, 672

myoma, 683

Paget's disease, 686

pseudo-diphtheria, 677
retraction in cancer, 534
sarcoma, 683

shield, 175

supernumerary, 91

syphilis, 676

thrush, 676

tumors, 678

umbilicated, 671

Upcott's line, 462

Nippleless mamma, 2

Nodular tuberculous mastitis, 214

O

Obese sexual infantaUsm, 14

Odium thelitis, 676

Oophorectomy in carcinoma, 630

Operation, autoplasty, 633

Axford's, 672

Beatson's, 630

Dawbarn, 618

Deaver's, 587
Desmorest's, 179

for carcinoma, 574
for intra-mammary abscess, 178

Halsted, 579
modified, 580

Handley's, 603

in mammary cancer, contraindications,

568

Jackson's, 628

Kehrer's, 673

Kocher's, 606

mammillaplasty, 672

Meyer's, 620

Morestin's, 181

Murphy's, 616

preparation of field, 583

Rodman's, 608

Sheild's, 178

.Stewart's, 614

Tansini's, 623

Warren's, 624
Orange skin, 532

"Organoid tumors," 336

Ossifying sarcoma, 377
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Osteo-chondroma, 358

Osteoma, 358
Osteo-sarcoma, 400

Ovaries, X-ray treatment, 653

"Paget's disease," 484

Paget's disease, 686

histology, 690

pathology, 692

symptoms, 694
treatment, 695

Pain in carcinoma, 527

in fibro-epithelial tumors, 458

in intra-cystic papilloma, 305

in mammary tuberculosis, 211

Papillary cystadenoma, 296

cystoma, 296

Papilloma, intra-cystic, 296

Para-mammary angioma, 363

structures, fibro-epithelial tumors, 459
tumors, 459

Parasitic cysts, 313

Parotitis with mastitis, 199

Pathology of carcinoma, 476
of fibro-epithelial tumors, 442

of Paget's disease, 692

of sarcoma, 373
of tumors, 330

Pectoral angioma, 364
fascia, deep, 30

superficial, 28

lymph nodes, 41

Peri-canalicular fibroma, 446

Peri-ductal fibroma, 445
intra-canalicular, 445
peri-canalicular, 445

mastitis, 271

myxoma, 446
sarcoma, 450

Peri-lymphatic fibrosis, 503

Perithelioma, 377
Physiology, 12

Pig skin, 532

Plastic operation, 633
resection of breast, 465

Pleiomazia, 51

Plexiform fibroma, 271

Plural births in polymastia, 85

Pneumonia, post-operative, 602

Polycystadenoma mamma, 271

Polycystoma, 271

proliferum-, 296

Polymastia, 47, 51

Ahlfeld's theory, 55
Champney's theory, 55
Darwin's theory, 61

Polymastia embryology, 2

fibro-epithelial tumors, 459
heredity, 54
intra-mammary, 93
plural births, 85

statistics, 86

surgery, 97, 100

table, 65

tuberculosis, 86

Polymazia, 51

Polythelia, 65, 91, 671

statistics, 93
surgery, 97, loi

Post-operative complications in carcinoma, 597
hemorrhage, 600

lymphedema, 601

pneumonia, 602

treatment of cancer, 594
X-ray therapy, 649

Pre-cancerous adenopathy, 504
Pre-senile involution, 17

Primary epithelial hyperplasia, 277
Proliferating cystadenoma, 296

Proliferous cyst, 296

Prosoplasia, 332
Psammo-carcinoma, 483
Psammosarcoma, 377
Pseudo-diphtheria of nipple, 677
Pseudolipoma, 356
Puerperal mastitis, 166

"Pure adenoma," 442
Pyogenic abscess, chronic, 196

mastitis, 171

traumatic, 200

R

Radium therapy, 655
in sarcoma, 430

Ray fungus, 234
Recurrence of carcinoma, 561

Retention cysts in tumors, 312

Retro-mammary abscess, 181

infections, 173

lipoma, 353
Retro-pectoral lymph nodes, 42

Retro-sternal lymph nodes, 43
Reverdin grafts, 583

Rodman's operation, 608

Roentgen-therapy, 638

in sarcoma, 432
Round-cell sarcoma, 386

Roux's abscess, 215

"Sable hydatique," 318

Sarco-carcinoma, 409
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Sarcoma, 372

alveolar, 378
axillary nodes, 422

cases, 425
chondrifying, 377
classification, 428

Coley's fluid therapy, 432
diagnosis, 427
giant-cell, 390
incidence, 413
indigenous, 379, 450
irregular-cell, 389
melanotic, 378, 393
mixed-cell, 389
non-indigenous, 379
of nipple, 683

operative mortality, 420

ossifying, 377
pathology, 373
peri-ductal, 450
perithelial, 377
prognosis, 420
radium therapy, 430
round-cell, 386
spindle-ceU, 387
table, 414
treatment, 430

non-operative, 432
with carcinoma, 488

X-ray therapy, 430
Schimmelbusch's disease, 279
Scirrhus cancer, 482

Scleriasis, 350
Scleroma, 350
Sclerosing tuberculous mastitis, 215

Sebaceous cysts, 254
Senile atypical parenchymatous hypertrophy,

273
involution, 17, 19 '

Sero-diagnosis of cancer, 539
Serous cysts, 265

Serum-therapy in cancer, 661

Sheild's operation, 178

Shield for nipple, 1 75
"Shirt-stud" abscess, 181

Simple cysts-, 265

Sinus mammary, 198

Skin grafting, 583
post-operative, 581

Soft cancer, 480
Space of Morenheim, 32

Sparganum disease, 326

Spindle-cell sarcoma, 387
Spontaneous keloid, 347
Sporotrichosis, 249

diagnosis, 253
treatment, 253

Sporotrichotic chancre, 251

Sporotrichotic gummas, 251

Squamous-cell carcinoma, 483, 486
epithelioma, 483

Steatomas, 254
Stewart's operation, 614

Stroma, 28

Subclavian artery, ligation, 632

lymph nodes, 41

Subcutaneous angioma, 363
Sub-diaphragmatic lymph nodes, 43
Sub-scapular lymph nodes, 41

"Sulphur grains," 235
Supernumerary mammary gland, 51

fibro-epithelial tumors, 459
location, 65

morphology, 84

surgery, 97
nipple, 91

Supra-xiphoid lymph nodes, 43
Surgical anatomy, 26

Syphilis of breast, 241

congenital, 244
diagnosis, 245
secondary, 243
tertiary, 243
treatment, 248

of nipple, 676

Syphiloma of breast, 243

Tasnia echinococcus, 314
Tail of mamma, 11

Tansini's operation, 623

Telangiectasia, 362

Thelitis, 175, 674
diphtheritic, 677

Thiersch grafts, 583
Thomas' incision, 465
Thoracic muscles, lymphatics, 40

Thorax, lymphatics, 37
Thrush of nipple, 676

Toxin-therapy, 660

Triangle, epigastric, 34
infra-clavicular, 31

Tuberculin in tuberculous mastitis, 219

Tuberculosis, 202

atypical forms, 216

bacteriology, 217

diagnosis, 218

etiology, 207

incidence, 206

lymphnodes, 214

miliary, 214

nodular, 214

pathological types, 214

primary, 204

prognosis, 218
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Tuberculosis, sclerosing, 215

secondary, 204

solitary of Geissler, 203

symptoms, 211

treatment, 219

with neoplasms, 216

Tuberculous mastitis, 204

Tubular soirrhus carcinoma, 482

Tubuli galactophori, 9
lactiferi, 9

Tumors, benign, 341

cartilaginous, 358
classification, 343
definition, 331

etiology, 334
exciting causes, 337
fibro-epithelial, 442

fibroma, 344
heterologous, 340
heteroplastic, 340
homologous, 340
homoplastic, 340

in carcinoma, 529

leukemic, 397
malignant, 341

mammary, table, 414
non-indigenous, 344
pathology, 330
phylogenetic influences, 334
predisposing causes, 334
table, 415

Tumor-affines, 659

Typhoid mastitis, 185

treatment, 189

Umbilicated nipple, 671

Upcott's nipple line, 462

V

Vaccine-therapy, 662

in mastitis, 184

Vanishing tumor, 274

Vicarious menstruation, 303

Villous papilloma, 296

Virginal hypertrophy of breasts, 104

Vraie keloide, 346

W

Warren's operation, 465, 624

Wounds, gunshot,' of breast, 1 63

incised, of breast, 162

lacerated, of breast, 162

stab, of breast, 163

X-ray therapy, 638

in carcinoma, 638

in sarcoma, 430
post-operative, 649

treatment of ovaries, 653
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